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The Astoria Tunnel under the East 
River, New York City 


By Haro_p CarpENTER* 

About fifteen years ago the Consolidated Gas Co., of 
New York City, for various reasons was compelled to 
look for a new site, outside of Manhattan and the Bronx, 
for future extensions of its operating plants. The im- 
practicability of extending its existing plants, and the 


Fie. 1. 
(Feb. 8, 1913. Flow at this time 4400 gal. per min. 


arily lost.) 


fact that many of its New York plants are located along 
the water front in the way of proposed water-front im- 
provements by the city and are liable some day to be con- 
demned by the city for public use, were among the rea- 
sons which required this action. Up to the present, three 
of the company’s plants have already been taken by the 
city for such purposes. 

The company accordingly purchased about 400 acres 
of land at Astoria (on the northwest corner of Long 


*Resident Engineer, Astoria Tunnel, 


the Astoria Light, 
Heat & Power Co., Astoria, L. I 
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The flow from a bad seam 
off, and the water has backed over the arch and flows in through grout pipes. 
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Island and about a mile and a half above Hell Gate) 
and designed a layout of plants suitable to the property, 
which at some future time will be capable of manufac- 
turing all the gas used in Manhattan, the Bronx and 
parts of Long Island. The ultimate future capacity of 
this plant will be 240,000,000 cu.ft. of gas in 24 hr., 
larger than any similar works in the world. Of this lay- 
out, units of a capacity of 40,000,000 cu.ft. in 24 hr. have 
already been built and are in operation (see Fig. 2). 


A Heavy Fiow or WATER IN THE AsTORIA TUNNEL 


at left corner of face is bulkheaded 
This section of heading was tempor- 


Up to the present time the gas manufactured at As- 
toria has been conveyed to New York City by means of a 
5-ft. main running from the Astoria plant south about 
21% miles to the Ravenswood works and two 3-ft. pumping 
mains from there through the East River Gas Tunnel,* 
which was completed in 1894, to 71st St., Manhattan. 

The plans for the plant, however, necessitated the 
building of a large tunnel directly from Astoria to the 
growing northerly district of New York City, the bor- 


*See “Engineering News” of Mar. 1, 
general description of this tunnel. 


1894, p. 172, for a 
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ough of the Bronx. Due to the enormous increase in 
population of that borough, from 88,908 in 1890 to 430,- 
980 in 1910 it beeame necessary to begin the construction 
of this tunnel at once. Work was started in the fall of 
1910, and the tunnel is now completed except for finish- 
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Fig. 2. PLan AND ProFiLe oF THE AstorIA TUNNEL 


ing operations. During its construction the Bronx popu- 
lation has further increased to nearly 600,000. 

This tunnel is of special interest, partly on account of 
its size, the size of the gas mains to be installed, but 
above all for the very unusual diffculties met and over- 
come during its construction. 


GENERAL DESCRIPTION 


The Astoria Tunne! extends under the East River, 
from the Astoria Plant of the Consolidated Gas.Co., at 
Astoria, Long Island, to the future distributing station 
at East 132nd St. and East River, Bronx. The Astoria 
shaft is about opposite 120th St., Manhattan (see Fig. 2). 

The tunnel runs in an almost north and south line, the 
line being exactly 16° 4’ 53” east of north, and is 4662 
ft. long c. to c. shafts. The Astoria shaft is 34 ft. 6 in. 
diameter and 276 ft. 9 in. deep and the Bronx shaft is 
26 ft. diameter and 233 ft. deep. The total developed 
length of tunnel and shafts is 5171.79 ft. 

The tunnel has a downgrade toward the Astoria shaft 
of 0.5% (a 23-ft. total fall), so that all drainage will be 
pumped from the Astoria shaft (see profile in Fig. 2). 

The cross-section (Fig. 3) is D-shaped, except that the 
bottom is slightly concave, and is made up entirely of 
ares of circles, the excavated section having a width of 
19 ft. 9 in. and a height of 21 ft. Both the shafts and 
tunnel are lined throughout with concrete from 18 in. 
to 36 in. thick. In the tunnel this lining is reinforced 
with steel rods where necessary through bad ground, and 
one section of 5C ft. was reinforced with cast-iron lining 
back of the concrete. The completed cross-section of 
tunnel inside of concrete lining has a width of 16 ft. 9 in. 
and a height of 18 ft. 

There is a minimum cover of 125 ft. of rock between 


the bed of the river and roof of tunnel. The ; 
water depth in the river is 90 ft. below mea: 
(see profile, Fig. 2). 


GEOLOGICAL FORMATION 


The general geological formation consists of | 
gneiss at both the Astoria end and the Bronx e: 
tunnel with Inwood dolomite between them. 

Borings to a depth below the invert of the 1 
the Astoria end, as well as numerous other boring 
gas plant, including one 2000-ft. hole for a well, 
solid rock from a point 50 ft. below the surfac 
shaft at the Bronx end disclosed bedrock 13 ft. b« 
face. Wash borings in the bed of the river ( 
rock at depths varying from 25 ft. to 90 ft. below 
sealevel. 

From geological information available, includin 
determined by the East River Gas Tunnel built in 
it was known that trouble might be encountered « 
westerly contact between the dolomitic limestone a: 
Fordham gneiss, but by carrying the tunnel throw 
as low a level as other considerations made pox 
being over 100 ft. lower than the old tunnel, it 
hoped to minimize this difficulty. 

The Astoria shaft and the south end of the tunne! 
tended through Fordham gneiss of varying chara ter- 
istics up to a point about 1200 ft. from the shaft, where 
Inwood dolomitic limestone was encountered (see Fig. ()). 
This gneiss had a strike varying from 25° to 55° east and 
variable dip and contained seams and dikes of kaolinized 
gneiss and pegmatite, the former appearing especially on 
the contact between the gneiss and limestone. 

The Bronx shaft and the north end of the tunnel ex- 
tended through Fordham gneiss of varying characteris- 
tics up to a point about 750 ft. from the shaft, where 
Inwood dolomitic limestone was encountered. The gneiss 
was very uniform until at 600 ft. from the shaft a fault 
was found. At 650 ft. the first watery crevice occurred, 
and at 715 ft. seams filled with decomposed rock began 
to occur, becoming serious at the actual dolomite con- 
tact, 750 ft. from the shaft. The 400-ft. stretch beyond 
this latter point constitutes the trouble zone which will 
be described later. 

Returning to the easterly contact between the Ford- 
ham gneiss and Inwood dolomite, 1200 ft. from the As- 
toria shaft: From this point northward to the southerly 
end of the trouble zone the limestone contained many 
igneous and metamorphic dikes and intrusions. Seams 
and dikes of kaolinized gneiss, decomposed limestone and 
chlorite; kaolinized limestone, mica and iron pyrites; 
quartz, white feldspar and mica; feldspar, quartz and 
mica with pure tale on either side; serpentine and asbes- 
tos, tale; granite from 5 ft. to 10 ft. wide; white and 
smoky quartz 12 ft. wide; gneiss; quartz and feldspar; 
and a dike of granite about 25 ft. wide; occurred in about 
the order named. 

\mong specimens found in different places throughov* 
the tunnel inciuding the trouble zone were: Garnets in 
the gneiss, seams of pure asbestos about 14 in. thick, 
seams of pure tale 4 in. thick, actinolite, biotite, beautiful 
specimens of calcite crystals, differently colored dolo- 
mitic limestone (white, gray, brown, green, etc., both 
crystalline and noncrystalline), siliceous limestone, chlo- 
rite, hematite, hornblende, iron pyrites, kaolin, limonite, 
mica in transparent white sheets, muscovite, oligoclase. 
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se, quartz, both white and smoky pegmatite, ser 
% courmaline, tremolite. There were found alse 
clay ranging in color gray, blue and red ; seams 
of mposed limestone; green and black mud and 
id beach sand. 

mber of anticlinal and synclinal folds were en- 


00 red. 
PROGRESS 


(,ound was broken for both shafts on Sept. 12, 1910, 
and. as the gneiss and limestone made a good rock for 
chaft-exeavation and tunneling, good progress was made. 
The Bronx heading was turned on Feb. 12, 1911, and the 
Astoria heading on April 8, 1911. 

The best progress in shaftsinking occurred in the 
menth of March, 1911, at the Astoria shaft, with 52 ft. 
of shaft excavated in 25 working days, amounting to 
2428 cu.yd. of rock in place, or 97 cu.yd. per working 
day. 

The best average daily progress in the tunnel heading 
was at the Astoria end in May, 1912, with 17 ft. per 
working day of 24 hr., in three shifts. This meant 
the excavation of 100 cu.yd. of rock in place, and consti- 
tutes the world’s record for volume of heading excavation. 
The heading was practically semicircular, constituting 
the entire upper part of the tunnel, and was driven at 
this time through Inwood dolomite sufficiently hard so 
that it was crushed and used again in the concrete lin- 
ing. 

By a peculiar coincidence nearly the same record was 
being made at the same time on the Montreal tunnel 
of the Canadian Northern Ry., where an 8x12-ft. head- 
ing was driven an average of 26 ft. per day, giving 93 
cu.yd. of rock in place removed per day. This heading 
was driven through Trenton limestone, very similar to 
the Inwood limestone of New York. 

Records of progress in tunnel headings are most often 
given in terms of lineal feet per day, and on this basis 
the Loetschberg tunnel in Switzerland with its record 
average of 32.6 ft. per day holds the world’s record. On 
the same basis the Laramie-Poudre tunnel, where a max- 
imum progress of 21 ft. per day in a heading 71% ft. by 
914 ft. was made, is credited with the American record. 

This basis of comparison, lineal feet per day, is often 
misleading, and the size of the heading, character of 
rock, ete., should be taken into consideration in making 
any comparisons. The Loetschberg heading was only 
6% ft. by 10 ft., and taking volume displaced would 
only give 79 cu.yd. per day, through soft triassic lime- 
stone. The Laramie-Poudre tunnel reduced to volume 
displaced gives only 56 cu.yd. per day. 

It seems to the writer that cubic yards excavated in 
similar rock, under similar conditions, is the only fair 
basis upon which to make comparisons. In the Astoria 
Tunnel, in addition to the regular work connected with 
the removal of the 100 cu.yd. per day, an average of 96 
lin.ft. of deep test-holes had to be drilled each day to 
prospect ahead for possible trouble, which often delayed 
the work; and besides this, 126 cu.yd. of rock from the 
bench were removed over the same tracks, and the whole 
spoil was raised up a shaft 276 ft. deep for removal. 

The maximum progress of full-section tunnel excava- 
tion was also 17 lin.ft. per day, with 226 cu.yd. in place 
excavated. 
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On the Wallkill Pressure Tunnel of the Catskill Aque- 
duct, which was driven through Hudson River shale, a 
record of 17 lin.ft. of completed tunnel excavation per 
day was made, and this was claimed to be the best prog- 
ress made to date in the United States on a tunnel of 
this size in hard rock. Reduced to cubic yards in place 
this gives 169 cu.yd. excavated per day, against 226 
cu.yd. at Astoria. The Laramie-Poudre tunnel also made 
a regular average of 17 lin.ft. of completed tunnel exca- 
vation per day, amounting to 45 cu.yd. of rock in place, 
the tunnel really being nothing more than a small head- 
ing. This was accomplished under conditions of very 
high wages with a liberal bonus system. 

During the six months ending Sept. 1, 1912, the As- 
toria tunnel was advanced an average of 255 lin.ft. per 
month. Part of this time was taken up placing the con- 
crete lining, so that the progress stated was made in 19 


‘ 
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Fic. 3. Cross-Section or Astor1A TUNNEL, SHOWING 
Parr or 72-In. Mains anp Future AbpDIrIONAL 
MAINS 


working days per month, or at the rate of 188 cu.yd. per 
day, against 169 on the Wallkill tunnel. 
CONSTRUCTION PLANT 


A very complete construction plant was installed at 


both ends of the tunnel. In anticipation of possible 


trouble a much larger boiler plant was installed than 


would otherwise have been necessary. It consisted of 
1200 hp. at the Bronx end and 1800 hp. at the Astoria 
end, about three times as much as was required to operate 
the plant outside of pumps. The necessity for such a 
large installation was afterward proved, as both boiler 
plants were used to the limit of their capacity in hand- 


ling the water. 


Ingersoll-Rand compressors capable of compressing 
3300 cu.ft. of free air per minute were installed at each 
end for operating drills, pumps, etc., and two 50-kw. gen- 
erators at each end for lighting the terminal plant and 
tunnel. Cameron pumps of a capacity of 1000 gal. per 
min. were installed in the Bronx shaft, and a capacity 


of £400 gal. per-min. in the Astoria shaft. 
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Ingersoll-Rand rock-drills were used throughout, the 
heading being drilled from columns and the bench in the 
usual way from tripods. 

Two muck elevators and one passenger elevator were 
placed in each shaft. The separate passenger cages, while 
unusual in such work, were installed for the safety of 
the men. Every possible precaution and safety device 
was provided, either included in the original plant or 
added during the progress of the work. 

An emergency hospital with ward capacity of six beds, 
operating room, kitchen, bath and doctor’s room was 
built especially to take care of accidents on the tunnel 
work. Orderlies were on duty day and night and a sur- 
geon on call at each end. These precautions resulted in 
a record of only two deaths since the tunnel was first 


Fig. 4. 
EMERGENCY 


Astoria HEADING: 
BULKHEADS CONSTRUCTED AT EACH 
ENp OF TROUBLE ZONE 


(Steel drop door, man lock for escape; 3138 ft. from shaft. 
Looking down slope of inclined platform, toward inner face 


of bulkhead.) 


started, extending over a period of nearly three years, 
which is believed to be a record on similar work. 


The Trouble Zone 


The first indications of bad ground were encountered 
at the Bronx end on nearing the westerly gneiss-dolo- 
mite contact, the latter part of July, 1911, at a point 
700 ft. from the shaft. In the gneiss, small seams of de- 
composed limestone and some water appeared in the 
heading. A month later the first water under high pres- 
sure appeared in a test hole in the east side of the head- 
ing. Holes were drilled and piped, and an attempt was 
made to force grout into the seams under from 100 to 
125 lb. pressure (against a head of about 90 lb.), with- 
out success; little grout went in, the pressure employed 
being apparently insufficient. 

On the morning of Aug. 29, 1911, a section of the wall 
caved in, followed by a heavy flow of green sand (decom- 
posed limestone) and about 1000 gal. of water per min- 
ute. This partially flooded the tunnel to the shaft, and. 
the grade being down toward the heading, the water 
stood 6 ft. deep at the face of the bench. For a time the 
pumps just held the water; then a choking of the seam 
occurred and the flow diminished. A solid concrete bulk- 
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head was built across the heading, with pipes 
through it to drain the water and to grout th: 
the bulkhead had set. An emergency bu! 
built 670 ft. from the shaft over the entire 
tunnel with a manlock for the escape of men 
heading and two doorways for cars fitted wit 
steel doors arranged to trip and drop instant 
of a flood to protect the completed tunne! 
(Fig. 4 shows a one-door emergency bulkhea 
year later, in the other end of the tunnel.) 
Puring this flood about 1000 cu.yd. of green 
mud came in, together with beach sand and shy 
Additional pumps were installed, increasing 
pacity to 2200 gal per min., and a grouting plan: 
of grouting under 200-lb. air pressure was put ir 


Fic. 5. Onr or THE EMERGENCY BULKHEADS Con- 
STRUCTED AT AsToRIA HEADING ON TOP OF THE 
BencH TO Protect SHorRT SECTIONS OF 
CoMPLETED HEADING 


(With steel drop door; 3692 ft. from shaft.) 


solidly grouting up the heading behind the bulkhead, a 
small drift was started through the west side of it to re- 
gain the original heading face, which was reached Oct. 
9, 1911; but progress regaining the east side of the 
main heading was extremely slow. After many difficul- 
ties, and another heavy flow in the early part of Novem 
ber, when 2000 gal. per min. was pumped and water 
was 4 ft. deep at the face of the bench, it was decided to 
run some diamond-drill core borings ahead to determine 
the extent and location of the trouble. Several 200-ft. 
holes were drilled. They showed that the trouble ex- 
tended at least that distance ahead and crossed the line 
of excavation at an angle so that it would be necessary to 
cross it with the entire excavation. These holes were 
completed Dec. 30, 1911. 

Widening of the main heading was then resumed. 
Segmental timbers 10x10 in. were slowly placed back of 
the concrete lining; steel reinforcing rods were used in 
the concrete. The main heading reached the previous 
face on Feb. 9, 1912, and thus five months’ delay had 
been incurred up to this time. 


DISCONTINUING Bronx HeEapinc Work 


Work was continued at the Bronx end under great 
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diff aud with very little progress, until Aug. 27, 
191 in that day it was decided to discontinue the 
hea at this end, on account of difficulty of handling 
floo: re (the drainage of the tunnel being toward the 
her . and the greater ease of handling water at the 
Ast ( nd. 

"Ty, ag the period from August, 1911, to August, 
191”. at the Bronx, one year, the heading was ad- 
val 112 ft, a number of large flows of water 
Ana d. and four times the heading was partially 
flooded. The pumping plant had gradually been in- 
asd to 4000 gal. per min. Seven temporary bulk- 
i had been constructed (either entirely across the 
heading or across sections of it); 14.679 bags of cement 


had been used in grouting seams, and 1689 bags in grout- 
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heading, so that holes could be drilled into the seam along 
the west side of this drift, and grouted, for advancing the 
main part of the heading. Between this point and the 
first trouble at the Bronx end there was about 400 ft. 
of very bad ground along the contact seams which crossed 
the excavation diagonally from southwest to northeast at 
an angle of about 35° east of north. 

At this point a test of the 500-lb. pressure grouting 
showed it to be very much more effective than 200-lb. 
grouting, placing twenty times as much grout in a single 
test-hole. 


Metuops oF HANDLING THE DIFFICULTIES 


From this first entry into the the trouble zone at the 
Astoria end until the heading was “holed out,” on July 


bh. & 
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Fic. 6. ForpHAM GNEISS INCLOSED BY INWoop DoLo- 
MITE ON Eacu Sipe; AstortA HEADING 
(1254 ft. from shaft) 


ing behind bulkheads. During one of the flows of water 
coal came into the heading, apparently from a coal barge 
which had sunk in the vicinity, indicating that the con- 
nection with the river was probably close at hand, al- 
though no indication of air escaping during grouting 
under 200 lb. pressure could be discovered. 


INCREASING AsTORIA PLANT 


Preparations were now made at the Astoria end to 
meet emergency conditions. The pumping plant was 
increased to a capacity of 6200 gal. per min., and, as 
the experience at the Bronx end seemed to show that 
200 Ib. pressure was not sufficient for grouting, a plant 
was installed at Astoria for grouting under 500 |b. pres- 
sure. An emergency bulkhead similar to the one at the 
Bronx end was installed at a point 3138 ft. from the 
Astoria shaft with a long settling basin inside of it 
for catching the mud and sand, and an inclined track- 
way leading up to the top of the bench. (See Fig. 4.) 


Striking Trovuste at THE Astorta END 


On Nov. 6, 1912, at a point 3500 ft. from the shaft, 
the first serious trouble was encountered when one test- 
hole gave a flow of 1000 gal. per min. under full pres- 
sure. A small drift was started on the east side of the 








Fic. %. Fitow rrom Bentnp Dam or Bacarp CEMENT 
IN A Sipe Drirt, Astorta HKApING 
(Water flowing through two 8-in. and three 6-in. drain 


pipes. Getting ready to build bulkhead. Maximum flow 6000 
gal. per min.; 3655 ft. from shaft.) 


17, 1913, progress was made with the greatest difficulty. 
Large flows of water with mud and sand occurred con- 
tinually. The general methods used were as follows: 

A large number of long test-holes was drilled ahead 
of any advance. When water was struck in these holes, 
pipes wrapped in bagging and with valves on the end 
were driven into the holes with hammers or by drill ma- 
chines and wedged tight into the rock with steel wedges, 
hagging and oakum. The mud and sand would then be 
cllowed to drain out of the seams, and thereupon grout 
would be forced into these holes and allowed to set. Then 
more holes were drilled and the process repeated, unti! 
no water could be located, when a small advance would be 
made. Where water was expected, large holes were 
drilled, long enough to place the pipes, then the pipes 
with valves on the ends would be driven and wedged in 
as described, and the hole drilled into the water through 
the pipe, so as to avoid the difficulty of placing pipes 
against the pressure. Sometimes in spite of this explora- 
tion when an advance was started the shooting would 
seem to start the flow of water, where none had appeared 
before, resulting in a large flow; in such cases a bulk- 
head would have to be built, under the greatest difficul- 
ties, and the space behind it grouted up and the advance 
started over again. 
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When the main heading could not be advanced on ac- 
count of too bad conditions, side drifts would be run and 
the seams grouted by means of a great number of holes 
drilled in the side of the drift. 


Fic. 8. Prece or Dotomire witH Groutep Sram 
(Grout mixed with waste, and forced in under 5600 Ib. pres- 
sure—white portion.) 

Grout with Corron-Waste Apprt1ion—To stop 
small leaks around pipes and assist in grouting 
small seams, oats and bran in the grout were tried, fol- 
lowing precedent. They did not give success, however. 
Cotton waste chopped fine and mixed with the grout was 
finally tried, and proved very effective, so that it was 
adopted and large quantities of it used. It is believed 


Fic. 9. Astorta Hraptna Drirr Hoiep 


THROUGH TO THE Bronx HEADING 
(July 17, 1913; 3741.7 ft. from Astoria shaft.) 


that this was the first use of waste for this purpose. 
Heavy Inrtow or Watrer—During January and Feb- 
ruary, 1913, a flow of water which started at 200 gal. 
per min. suddenly increased, due to a very light shot in 
the drift some distance away, to 4000 gal. per min. (See 
Fig. 1, on front page). Three bulkheads had to be con- 
structed, one behind the other (the first two failing in 
turn), before this flow could be controlled; over 1000 
eu.yd. of sand came into the tunnel; 16 ft. of heading 
and 45 ft. of drift were temporarily lost and had to be 
grouted solid. From Feb. 7 to Mar. 3, 1913, the average 
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pumpage was over 3000 gal. per min, and the 
4400 gal. per min. 
Fish rroM THE River—On April 1, 1913, \ 
ning a side drift another great flow occurred 
7), and 25 ft. of drift was lost. A bulkhead 
across the drift. During the next week the avers 
age was 4800 gal. per min. and the maximum 
per min. For several days live fish came th: 
leak by the hundreds and were taken home }y 
men. 
GROUTING UNDER 500-LB, Pressurr—This 
grouted under 500-lb. pressure with 3800 bags of 
the most successful grouting accomplished at 
during the whole work. During this grouting air 
appeared on the surface of the river directly over + 
of tunnel and a little north of the heading, being i 
such indication of the obvious connection betwe: 
nel and river. When grouting was discontinued | 
bles disappeared. 
Less Water—As this flood had taxed the capa 
the pumping plant it was increased once more, to %; 
gal. per min. capacity, and forced draft was instal|./ 
the boilers. The heading was then continued, throug 
the worst ground yet encountered, but only one heavy 
flow of water (2400 gal. per min.) occurred, the last 
grouting evidently having shut off the main supply. 
From this point on considerable quantities of grout 
in seams of the rock appeared in the heading, for th 
first time, as previously the grout had seemed to go out- 


side the excavation line. Seams of green sand and 


rotten rock as wide as 5 ft. were encountered, and at 
times the entire face of the heading was a mass of sand 
and rotten rock so that it could be largely removed with 


Fic, 10. A Compietep Section or Astorta TUNNEL 
(Sronx end; with construction tracks on the invert. Concrete 


saddles for pipes not yet placed.) 


a pick, and much of it could be pulled out with the 
hand. 

A Cavity IN THE Rock—At one point an empty 
pocket 10 ft. wide, 8 ft. high and 10 ft. deep, with an- 
other hole running off from it along the contact between 
gneiss and limestone 4 ft. high, 8 ft. wide, and 8 ft. deep, 
was encountered. This great cavity had probably been 
washed empty during one of the floods of water an‘ 
mud. 

Three additional emergency bulkheads with drop doors 
(see Fig. 5) were built across the heading to protect 
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retches of completed heading, and 22 temporary 


b .ds across the main heading or across corners of 
it constructed at the Astoria end to control ihe 


unt or Grovutina Done—In all, the work in the 


As a end consumed 14,414 bags of cement in grout- 
ing --ams, and 5550 bags in grouting behind bulkheads. 
Adding to this the amount which had been used in the 
Br end makes a total at both ends for seams of 29,- 
093 bags and behind bulkheads of 7239 bags, or a grand 
total of 36,332 bags or 9083 barrels used merely for 
grouting seams and bulkheads. 


Tre TUNNEL HoLtep THRovUGH 


The heading was “holed out” on July 17, 1913, at 
3:35 pm. The last shot was fired by George B. 





Fig. 11. THe 72-In. Gas Mains, THE LARGEST IN THE 
Worip, Wuicu Are To Be INSTALLED IN THE 
Astoria TUNNEL 


Cortelyou, President, and Wm. H. Bradley, Chief Engi- 
neer, of the Consolidated Gas Co. 


HiGH-PREssuRE GROUTING 


Grouting with high-pressure air was developed on this 
work beyond anything ever before attempted. The high- 
est air pressure previously used for this purpose was used 
on the Rondout Pressure Tunnel of the Catskill Aque- 
duct, where a pressure of 300 Ib. was used, as compared 
with 500 Ib. at Astoria. Hydraulic grouting has been 
done to a small extent with greater pressure. The larg- 
est hydraulic pressure used for this purpose was on the 
Hudson River Siphon of the Aqueduct where 1000 Ib. 
pressure was used, the leak, however, only amounting to 
150 gal. per min. A pump was used in that case because 
air compressors for that pressure could not be secured. 


DIFFICULTIES OVERCOME 


It is believed that greater difficulties were encountered 
and overcome in the 400-ft. trouble section of the Astoria 
Tunnel than on any other similar work. Probabiy the 
nearest approach to the water conditions, considering 
those cases in which tunnels were carried through the 
trouble rather than around it, was on the Rondout Si- 
phon mentioned above, where the greatest flow of water 
encountered was 2000 gal. per min. under 85-lb. head; 
this is to be compared with a maximum flow of 6000 gal. 
per min. under 90-lb. head at Astoria. 


ALIGNMENT 


The alignment of the tunnel checked within 34 in. and 
the grade within % in. 
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Gas MAINS 


Two 72-in. (inside diameter) cast-iron gas mains will 
be laid at present and two more mains later when needed. 
The mains are made up of sections 12 ft. long and 244- 
in. thickness of wall, and each section weighs 13 tons. 
They will be the largest gas mains in the world. The 
pipes will be supported on 771 concrete saddles, each 
weighing over » ton. The joints will be calked with 
lead wool by means of a special pneumatic calking ma- 
chine operated from the top of the pipe. 

It will take about one year to finish excavating and 
lining the tunnel and laying the gas mains. 


ORGANIZATION 


The entire werk of engineering, organization and con- 
struction is being carried on by the Consolidated Gas 
Co., of New York, through its subsidiary, the Astoria 
Light, Heat & Power Co., under the direction of William 

5 > > 
H. Bradley, Chief Engineer; W. Cullen Morris, Engi- 
neer of Construction; and Harold Carpenter, Resident 
Engineer; by Jacobs & Davies, Inc., Consulting Engi- 
neers, who engineered the Pennsylvania R.R. Hudson 
River tunnels, the Hudson & Manhattan Ry. tunnels and 
other similar work in other parts of the world. Mr. 
Vivian Messiter, Engineers’ Agent, is in charge for 
Jacobs & Davies. 

% 

A Steel Chimney to increase the height of an existing 
brick chimrtey has been put in place on the Borland Build- 
ing, Chicago (at Federal and Harrison Sts.) The steel ex- 
tension is about 100 ft. high and 9 ft. diameter. It was 
raised in one piece to the top of the building and set in 


place on the brick chimney by a derrick having a spliced 
beam about 140 ft. long. 


Locomotive No. 40,000 built by the Baldwin Locomotive 
Works was completed recently, being an engine of the 4:6: 2 
class for fast and heavy passenger service on the Pennsyl- 
vania R.R. The first locomotive built by this firm was com- 
pleted in 1832, and its No. 1000 in 1861, No. 5000 in 1880, No. 
10,000 in 1889, No. 20,000 in 1902 and No. 30,000 in 1907. The 
first locomotives were built at a small shop in Lodge Alley, 
Philadelphia, but in 1835 a shop was built on the site of the 
present plant at Broad St., which plant now covers over 17 
acres and has 38 buildings with 38% acres of floor space. As 
this plant could not be further enlarged, a site for a new 
plant at Eddystone, Penn. (12 miles from Philadelphia) was 
purchased in, 1906. This has an area of 225 acres, and exten- 
sive shops have been built upon it, with about 30 acres of 
floor space. A site of 370 acres for works at East Chicago, 
Ind., was purchased in 1911, but no locomotive shops have 
yet been built; a plant for making steel tires and wheels has 
been established on this site by the Standard Steel Works Co., 
in which the Baldwin firm owns a controlling interest. The 
Baldwin Locomotive Works now employ about 1900 men and 
can build about 2500 locomotives per year. 

Engine No. 40,000 is one of an order for 30 engines, and 
is equipped with Belpaire firebox, Walschaerts valve gear, 
Schmidt superheater and Crawford underfeed mechanical 
stoker. The general dimensions are as follows: 
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ls ee a as 6 eae edema eels baw > 26x26 in 
Boiler, straight top, diameter .6 ft. 8 in. 
WOM 5 Saag cree b's t:02 0.8 CU SCES SS bss Bs0 05's 205 Ib. 
ie eee Peres 4 bib oS ee ee eas 9 ft. 2in. x 6 ft. Oin 
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TE SO on saccccnccndueengeect eusecee 3680 sq.ft. 
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The Adjustment of the Devices at 
Hinge, Miter Ends and Sills of 
Panama Canal Lock Gates to 
Prevent Leakage 


The Panama Canal lock gates are the largest and most 
massive hinge gates ever constructed, and their design, 
erection and adjustment presented many unique engi- 
neering problems. The design of these gates was de- 
scribed in an article in our issue of Sept. 16, 1909, which 
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oF PANAMA CANAL Lock GATES 


gave in some detail the proposed methods of insuring 
watertight joints. The following article, reprinted with 
some slight changes from the “Canal Record” of Aug. 6, 
1913, shows how the design was executed and how well 
every detail fulfilled the purpose of its design. 

The detail work of preparing the design of the gates 
was carried out under the direction of Henry Goldmark, 
Designing Engineer; and the construction and erection 
of the structural steel of the gate leaves was done under 
the supervision of L. L. Jewell, Manager of Erection for 
the contractor, the McClintic-Marshall Construction Co., 
of Pittsburgh, Penn., until September, 1912, and since 
then under the supervision of W. M. Sterrett, the suc- 
cessor of Mr. Jewell, who resigned to become President 
and Chief Engineer of the Central American Construc- 
tion Co. 


On June 14, the lower guard gates at the Gatun locks, Pan- 
ama Canal, were closed and water let into the forebay, which 
had separated the sections of the channel, to the full height 
to which the gate leaves will be subjected when the canal is 
in operation. As the water began to rise against the outer 
faces of the gates, they showed only slight leakage, and the 
pressure of the full head of 42 ft. of water forced the miter- 
ing leaves so closely together that the slight initial leakage 
soon ceased. These gates may be said to be practically wa- 
tertight. 

Each of the four leaves of these gates is 65 ft. long, 7 ft. 
thick, 47 ft. 4 in. high, and weighs 390 tons. 

Throughout their construction, special care was taken to 
perfect their alignment and make them fit exactly. A special 
machine was installed at the works of the contractor in the 
United States, by which both ends of the horizontal girders 
were planed at the same time. This machine remained un- 
changed until all the girders were completed. 

As the skeletons of the leaves were erected in the locks 
their aisnment was constantly checked with fine steel wires; 
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it is believed that their greatest deviation from a p| 
does not exceed % in. for any of the leaves, even »b,. 
end castings are attached and the bearing plates adj 

At the top of every fourth panel from the botton 
able fillers were set between the vertical diaphragms 
girders above, in order to keep companion leaves at ; 
height; the heights of all completed gates agree wit} 

The stiffness of the leaves is so great that the tot 
tion at the bottom has never exceeded % in., when t} 
were set on pintle and anchors, and swung repeatedly 
full movements, without the buoying force of the w 
which the stresses will be lessened when the gates 
actual operation. 

The careful construction and erection of the st 
steel made possible a very exact adjustment of th: 
steel bearing plates along the vertical ends of the lea, 
deed the closeness of the joints between the two leayv: 
mitering ends, and with the fixed castings at the hing 
is regarded as unprecedented in large scale steel cv 
tion. 

The adjustment at the hinge or quoin ends of th: 
is indicated in the accompanying Fig. 1. The heavy 
castings (shown in light cross hatching) were embed 
the lock walls as they were built. 

These castings contained machined recesses at t} 
toward the lock chamber; the bearing plates of the 
quoins (shown in dark hatching) were set in the reces 
attached to the castings by 1l-in. bolts, spaced 17 in 
while temporary stud bolts were placed at intervals of 
2 ft. along the center line of the plates to assist in th: 
justment. 

The exact center of the bearing plate was determined | 
a plumb line placed directly over the center of the steel pint 
on which the bottom of the leaf was later to be placed 

After the plates were so exactly aligned that the devia- 
tion from exact correctness nowhere exceeded 0.005 in., melted 
babbitt metal was poured into the space between the bearing 
plates and the heavy steel castings embedded in the wall 
The babbitt metal was poured through bolt holes about 4 ft 
apart, vertically. To avoid explosions from dampness and in- 
sure exact filling, hot compressed air was first blown into the 
space. Finally, the joints between the bearing plates and the 
steel castings were calked. 

Corresponding bearings were provided in the end of the 
gate leaf. Heavy steel castings (shown in light hatching in 
Fig. 1), with recesses at the outer ends were securely riveted 
to the leaf, and to these bearing plates were attached by 
means of bolts. The gate leaf was then set on the pintle, as 
for operation, and swung to its closed position. The bearing 
plates on the leaf were forced closely against the fixed bear- 
ing plates in the wall castings, and held by means of adust- 
able bolts. The leaf was then swung into open position, ex- 
posing the faces of the bearing plates, and the latter were 
babbitted in the manner used for the fixed quoin plates, as 
already described. 

These adjustments were always made early in the morn- 
ing, to insure a uniform temperature throughout the leaf. It 
was expected originally to adjust the plates at the outer or 
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miter ends of the leaves in the same way, by bringing the 
two leaves of a gate to correct closed position and pressing 
the bearing plates against each other by means of jacks 
However, the variations in the lengths of leaves from tem- 
perature changes, even within short periods, made it neces- 
sary to use another method. 

In this adjustment the leaves are closed and the plates at 
top and bottom are brought into contact and fixed in their 
proper position. The leaves are then swung apart and the 
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eg plates adusted in correct alignment, as determined 
1s of a fine wire plumb line, with those at top and 


re! 


a After the babbitting, the leaves are brought to- 
a .gain, and any small irregularities are corrected by 
: ‘ » the surfaces of the bearing plates, A section of the 
adi i plates of the two miter ends, in closed position, is 


sh¢ in Fig. 2. . 

s 1 kage at the bottoms of the leaves has been obviated 
by use of a specially designed sill, using a rubber strip 
glo: the line of contact. (Described in “Engineering News” 
of r, 8, 1912, p. 243.) A cross-section of the sill, with the 
osed against it, is shown in Fig. 3. 


lea 

shown, a heavy timber is set in the concrete of the lock 
flo: this timber is not adjusted until after the quoin and 
mit: bearings have been completely finished and the smaller 


timber attached to the leaf. The timbers having been ad- 
justed, a strip of rubber, 5 in. wide and % in. thick, is at- 
tached to the leaf by means of an angle which is fastened to 
the plate below the timber cushion. The strip serves to pre- 
vent the escape of water between leaf and sill, even when 
for any reason the timbers are not in absolute contact. This 
construction is novel and has proved to be effective. 
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A Gasoline Freight Locomotive 


A recent interesting development of the railway-motor 
car is a gasoline motor freight and switching locomotive, 
which has been put in service for yard work and road 
work on the Minneapolis & Northern Ry., is an 18-mile 
line extending from Minneapolis to Anoka, Minn., oper- 
ated entirely by motor cars. The freight locomotive was 
built by the McKeen Motor Car Co., of Omaha, Neb., 
and its power equipment is practically identical with that 
of the McKeen passenger motor cars which are used on 
this road and are used also for auxiliary service on a 
large number of steam railways in this country and 
abroad. 

The new freight locomotive, which is shown in the ac- 
companying cut, is a four-wheel machine, with one axle 
driven directly from the gasoline engine, and with coup- 
ling chains (instead of rods) for driving the other axle. 
In the double-track passenger cars (described in ENGI- 
NEERING News, Jan. 20, 1910), only one axle of the 
motor truck is driven, and this axle has larger wheels 
than those of the rear axle of the truck. The locomotive 
is 17 ft. long over the couplers, and 14 ft. over the end 
sills, with a width of 9 ft. 6 in., and a height of 12 ft. 
3 in. over the radiators on the roof. The weight of 43,- 
000 lb. is carried on four 42-in. wheels with a wheelbase 
of 6 ft. 6 in. The truck frames are of cast-steel, and 
the brake and coupler equipment conform to the M. C. 
B. standards. The machine carries 120 gal. of gasoline 
and 170 gal. of water, the former supply being sufficient 
for 10 hours of-ordinary service. Larger tanks can be 
fitted if required. There are two speeds, 8 and 22 m.p.h., 
and the machine can haul 20 loaded freight cars on level 
track, 

The power equipment is a six-cylinder vertical, rever- 
sible, variable-speed gasoline engine of 209 hp., having 
cylinders 10x12 in. The engine has an inclosed crank- 
case, inclosed herringbone gears, a water cooling system 
and a compressed-air starting device. The cooling sys- 
tem comprises two radiators mounted on the roof, and a 
geared pump driven from the engine crankshaft by a 
Morse silent chain. The engine is set transversely, about 
midlength of the machine, with the ends of its bed rest- 
ing on the cast-steel side frames. 

The crankshaft is in two pieces, connected at the mid- 
dle by a combined coupling and sprocket wheel, from 
which wheel a 5-in. Morse driving chain of 2-in. pitch 
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runs to a large sprocket wheel carried by a sleeve rotating 
freely upon the front axle. This second sprocket whee! 
is attached to the outer or driving member of a multiple- 
disk friction clutch of heavy construction, having 2200 
sq.in. of available surface. This member of the frictior 

clutch can be connected either directly to the axle or io 
a set of back gears (of the herringbone type) by means 
of a sliding clutch. Both clutches are operated and con- 
trolled by means of compressed-air cylinders. 

In starting a train, the high torque required is se- 
cured by transmitting the power from the axle sprocket 
wheel through the sliding clutch and back gears to the 
axle. When the locomotive has been started, the sliding 
clutch is shifted so as to disengage the back gears and 
connect the axle sprocket directly to the axle. With this 
direct-drive position, the sprocket, clutch and axle rotate 
as one unit, and the only loss of power in transmission 
is that through the driving chain, which is 3 to 4%. 
On each end of the driving axle is a sprocket for a 4-in. 
coupling chain of 14%-in. pitch, which drives the rear 
axle through a similar sprocket. 

The carburetor is of special design, capable of using 
low-grade gasolines and distillates. It has special fea- 
tures for insuring the proper mixtures suitable for cold 
and hot days. The exhaust from the engine is carried 
through a muffler and discharged through a stack which 
extends above the roof. 

Compressed air is used for starting and reversing the 
engine, operating the control and clutches, and operating 
the brakes and whistle. An ample and constant supply 
of compresse’ sir is necessary, therefore, and two sources 
of supply are provided. An air pump 5x4 in. is mounted 
on the engine bed and driven from an eccentric on the 
crankshaft, and there is an independent compressor 
driven by a small gasoline motor. Only one man is re- 
quired to handle the engine. It seems probable that such 





GASOLINE FREIGHT AND SwitcHING LocoMOTIVE OF THE 


MINNEAPOLIS & NorTHERN Ry. 
(McKeen Motor Car Co., Omaha, Neb., Builder.) 


an engine could be employed to advantage for switching 
service in the yards of steam railways. 


It is of interest to note also that in one case a con- 
struction locomotive was improvised by taking the motor 


truck from a McKeen passenger motor car and 
building a suitable deck and housing or cab upon it. 


This was used for handling rails, ties, ete., during the 
construction of the Charles City Western Ry., in 1911, 
and is said to have effected a considerable saving as com- 


pared with a steam locomotive for such work. 
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Motor Inspection and Maintenance 
in Industrial Plants 
By F. E, HancHeTTe* 

In large industrial plants where motors are exten- 
sively and in many instances exclusively, used for driving 
the machinery, it is a matter of the utmost importance 
that such motors shall receive careful attention to pre- 
vent the possibility of a stoppage of work on any ma- 
chine by reason of the electrical equipment going wrong. 
A large percentage of time lost through this cause can be 
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Fig. 1. Moror MAINTENANCE REcORD 


eliminated by instituting a system of daily inspection of 
each motor, thereby insuring continuity of service and 
also a saving in. the maintenance cost of the motors and 
shop equipment. 

In most plants using a large number of motors, some 
sort of an inspection is maintained, but in few instances 
carried to a point where it is either thorough or efficient, 
although often costing more than would a systematic in- 
spection. 

Many times trouble has developed in a motor only be- 
cause the man who should have given it his attention, did 
not do so and thus overlooked the first signs of trouble 


and remedying it before it developed to serious propor-. 


tions. Such a man, to cover his negligence, often makes it 
appear that the fault was in the motor or due to improper 


*Chief Electrical Inspector, Operating Department, Edison 
Electric Illuminating Co. of Brooklyn. 
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handling by the operative. In a majority of c: 
explanation is accepted unquestioned, especially 
foreman considers him a competent and reliabl, 
man, while the operative or the apparatus is \ 
blamed. 

A regular daily inspection of every motor in 
no matter how many there may be, is easily accom; 
economically and efficiently. To some, before the 
about to be outlined has been given careful consid 
it may seem too much like red tape, but it has bee: 
onstrated that such a systematic inspection positiy: 
duces the maintenance cost of the plant. It also in: 
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the output by eliminating delays caused by defective elec- 
trical equipment, conserves the temper of the machine 
operative and increases his efficiency. 

In most plants the driving motors are worked well up 
to their capacity (in some cases beyond that point) and 
upon their performance depends the daily output; each 
motor should be inspected daily for any showing of de- 
fects, loose connections, keeping the brush tension nor- 
mal, oiling devices operating freely, the motor free from 
dust and dirt and the commutator free from oil which 
would soon penetrate the mica insulation and carbonize. 
The starting and the speed-controlling devices should also 
be given attention and all sliding contacts kept free from 
burrs or burns and must make proper contact. 

To do this, allowing but a few minutes at each motor. 
and to have positive evidence that each motor is actually 
visited, a card form has been developed as shown in Fig. 
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ving the numbers from 1 to 31 printed along one 
nd the bottom, to correspond to the days of the 
j A card holder of tin, with the edges of the sides 
a: bottom turned over to hold the card, is placed on or 
J each motor; several ticket punches, each having a 
dijerent design, are required, one for each inspector. 
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Each morning as they start on their rounds the foreman 
distributes these punches, changing them each day to 
prevent the skipping of a motor one day and the punch- 
ing of the card the next day. It is also well to change 
the routes of inspectors, not only to prevent possible col- 
lusion, but to better familiarize all of the men with the 
entire factory equipment. The punch mark of each mar 
for any certain day will appear on the motor-inspection 
card on that date for each motor that he visits, and on his 
time card for that date also. This gives an absolute 
check on the movements of each man for every day he 
is on inspection duty. 

These cards are arranged for one month each, num- 
bered according to the “shop number” of each motor, the 
cards being turned in on the last day of each month and 
new cards placed in the holders on the trip made the 
following day; each card contains the complete record of 
that motor bearing the same shop number. If repairs 
are needed, the inspector so notes on the card and im- 
mediately informs the foreman who assigns a repair man 
to do the necessary work. 

Should it be necessary to stop the motor, the time of 
stoppage is noted on the card together with a brief state- 
ment of the cause of the trouble. If material is required 
for the job, he makes out a “Shop Repair Ticket” (Fig. 
2), which also serves as an order for the material at the 
storeroom. The total time spent on the job is noted on 
the ticket, which is turned in to the storekeeper at the 
completion of the work and the prices of all material 
used filled in and the ticket placed in the “Inspection 
Box.” The ticket is removed from the box by the foreman 
or assistant, the work inspected and tested and the card 
returned to the foreman’s desk, where items and time are 
checked and entered and the card filed, after the repair 
costs also have been entered on the back of the “Motor 
Index Card” (Fig. 3). 

With these three forms, used in conjunction with the 
workman’s daily time sheet such as is commonly used 
in all industrial plants, an absolutely accurate record is 
instantly available for reference and at the en’ of each 
quarter or year, the maintenance costs for the period can 


quickly be figured. 
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The motor-index card contains all data pertaining 
to the motor bearing that “Shop Number,” each motor 
being assigned a number which is painted or stenciled on 
the frame as soon as received and a card filed in the in- 
dex to correspond. These forms are printed on standard 
3x5-in. cards and filed in numerical order, or by depart- 
ments as desired. The shop-repair ticket forms are 
printed on 4x6-in. manilla cards as are the “Motor 
Maintenance Records,” the former also being used for 
repairs to any machine or other shop equipment in the 
plant and filed according to number in a separate filing 
box under “Shop Equipment.” 

Brushes and brush troubles are a large factor in 
smooth operation; when new brushes are placed on a 
motor, the old ones should be turned in to the store- 
keeper, not necessarily for further use, but as evidence 
that new ones were actually required. In some cases the 
unused portion can be cut down for smaller motors, thus 
effecting a saving. 

Care in the selection of brushes should be exercised, 
and it will be found cheapest in the end to buy the best 
brush obtainable, as cheap grades of carbon brushes 
usually contain more or less grit which is bound to cut 
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the commutators and prevent their acquiring a glazed 
surface, as they should under proper selection and care. 
Brushes should be standardized and each separate size 
used given a “Stock Number” and prints made showing 
in exact sizes, all brushes used. These -prints will not 
only be found to be a great aid in keeping down mistakes 
in the shop, but when a new supply is required, a print of 
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the brush with the order insures the receipt of the proper 
brush. Upon each print, under the stock number, should 
appear, “For motors No. , followed by the shop 
number of each motor requiring that particular brush 
(Fig. 4). The small figure to the right of each motor 
number, is the number of brushes required for that 
motor. 

Should there be any question regarding the exact 
brush required on any motor, reference to the brush 
prints quickly disposes of the matter. This system is 
also applicable to those firms who carry on a motor-in- 
spection and maintenance business, by merely substitut- 
ing “Firm” or “Location” in place of “Department” on 
the cards. Electrotype plates of the forms can be pro- 
cured at a low cost and will reduce the printing bills to 
a considerable extent. The system has proven beyond 
any doubt that it is a time-, labor- and money-saving 
proposition. 


The South San Joaquin Irrigation 
Project, California 


A large irrigation project was put under construction 
in 1911 by the South San Joaquin Irrigation District, 
California. Edwin Duryea, Jr., of San Francisco, is 
chief engineer for the district and to him we are in- 


Fig. 1. Virw rrom BELOW 
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the remainder of the height the dam is perpendicy 
each face and 8 ft. thick, except that in the upper 3 
ft. there is an overhang on the downstream side an 
upstream side is chamfered off. The crest is at 
350. The structure is known as the Goodwin Dai 

The headworks corisist of a double set of cast-iron 
in concrete regulating works. 

The main canal has a length of 19 miles, with s| 
and sizes depending on the character of rock, tli 
face slopes and the ability of the material to 
erosion. About 3144 miles of the main canal wer 
tirely completed by the end of March, 1913. Thi 
maining 15 miles are now practically completed, ani 
Aug. 13 water through the main canal arrived at 
upper edge of the Irrigation District. 

The distribution system has been very carefully 
signed so as to deliver a head of 16% cu.ft. per se 
the high point of every Government 40 acres within | 
District. When completed it will comprise about 
miles of irrigation canals and ditches and some 35 m 
of drainage canals. The contract for the main distril) 
tary canal, 12 miles in length, is now under way anid 
nearly completed and a contract for about 20 concreie 
structures (headworks for branch canals, ete.) along it is 
in progress. Contracts for all of the remainder of the 
360 miles of canals and ditches are also under way. and 


Fig. 2. Lookine across Dam From Nortu ENpb 


Fies. 1 AND 2. Goopwin Diversion Dam, SoutH San Joaquin Irrigation District, CALIFORNIA 


debted for the following outline of the nature and present 
status of the project. 

The district comprises 71,050 acres of nearly level 
land, of a sandy-loam character and practically all irri- 
gable under the system now being built. About 3000 
acres of this area have been irrigated for some years. 

The water-supply of this district and of the adjoining 
Oakdale district is the entire flow of the Stanislaus River. 
The water is taken from the river by means of a diver- 
sion dam and headworks (Figs. 1 and 2), which were 
completed early in December, 1912. The diversion dam 
is of a pure arch type, with two 135-ft. radius spans 
abutting on a central pier, making a total crest length of 
166 ft. The maximum height of the dam is 78 ft., or 70 
ft. above the intersection of its lower side with bedrock. 
The maximum thickness is 16 ft. at the point just named, 
which is at Elev. 280 ft. From here until downstream 
low water (Elev. 289) is reached (which will be main- 
tained by a low dam a little ways below the main dam) 
the thickness diminishes rapidly to 12 ft., then slowly to 
8 ft. at Elev. 325 ft. (high water of Jan. 31, 1911; but 
in March, 1907, high water was at Elev. 334 ft.). For 


a contract has been let for about 2,500,000 ft. b.m. of 
lumber for the wooden structures along them. 

A storage reservoir is to be situated about seven miles 
east of the east edge of the District. It will be formed 
by inclosing a small foothill valley with a dam about 
three miles long and filled by the supply canal that en- 
ters the upper end of the valley. A capacity of 49,000 
acre-feet is proposed for the present, to be later increased 
by raising the dam 15 ft., developing in all 101,000 acre- 
feet. If desired in the future, a second dam (several 
miles above) will increase the total storage to 134,000 
acre-feet. 

The total cost of the system will be about $3,835,000 
in irrigation-district bonds, or at the rate of $54 in bonds 
per acre. Of this the diversion dam and headworks and 
the supply system will have cost about $27 per acre, the 
distribution system about $16 per acre and the reservoir 
storage (for 49,000 acre-feet) about $11 per acre. 

The total cost given above is now about half expended 
and the work of completing the system is being carried 
along as rapidly as practicable, so that it may be com- 
pleted (except the storage reservoir) by April, 1914. 
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The Brick Roads of Cuyahoga Co., Ohio’ 


By James M. McCLeary+ 


NOPSIS—The brick-paved country roads which have 
» built during the past five years in the territory sur- 
nding Cleveland, Ohio, especially in Cuyahoga 
unty, have received high praise from engineers and, 
ul builders; but in many cases where brick pavement 

1s been adopted for roads and streets in other localities, 
thing like as good a road has been secured. The fol- 
ving paper by the engineer in charge of the construc- 

tion on these famous brick roads makes clear that success 
depends on faithful care in a number of small details of 
construction. Jt may be difficult for an engineer to in- 
duce the average street-paving contractor inexperienced 
in brick paving to work in this painstaking way; but the 
Cleveland results show that it is just this care and skill, 
which is essential to success. Mr. McCleary’s paper de- 
serves the careful study of every engineer interested tv 
road and pavement construction. 
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The road system of Cuyahoga County has received so 
much praise that anyone who claims connection with its de- 
velopment incurs danger of the charge of egotism, provided 
he omits to point out that the much heralded excellence was 
a gradual growth and that costly mistakes marred the 
county’s early ventures into this realm of improvement. 
These mistakes were less due to wrong theories or practices 
of the engineers than to the demand of the taxpayer for a 
cheap improvement. 

I shall deal with the mistakes of early brick construction, 
for it was by these earlier experiences that the present meth- 
ods of building brick roads in Cuyahoga County were evolved. 
No peculiarities of topography or soil make this kind of road 
more appropriate in Cuyahoga County than elsewhere. In 
the western part of the county the land is so level that 
drainage is a difficult problem and must be given much con- 
sideration. In the southern and eastern parts, the land is so 
broken that to secure a feasible grade without undue ex- 
pense for excavation becomes the chief difficulty. The soil 
varies from a sticky yellow clay in the southern and eastern 
sections to a sandy loam at the west. The development of 
the brick road in Cuyahoga County, therefore, was obstructed 
by all the possible problems to be found elsewhere. 

The first brick road in Cuyahoga County was started in 
1893 and completed in 1895 and located on what is known as 
the Wooster Pike in the southwest portion of the county. 
The wearing surface was of standard size brick, 8 ft. in 
width, tar filled, placed between stone curbs, 3x15 in. and 
resting upon a 6-in. broken stone base. The pavement was 
placed upon one side of the roadway with a graded earth 
drive occupying the balance of the width. No drainage was 
provided and really nothing of detail was taken into con- 
sideration. The specifications were principally contained in 
the title on the back of their cover. So far as the contract 
was concerned, it provided chiefly that the contractor was 
to be paid in any event. If anything could open the eyes 
of blind justice, surely it would be this first contract awarded 
in Cuyahoga County for brick pavement. 

No requirement in the specification dealt with the quality 
of the stone and the result was that the contractor gathered 
up field stone for his base and they were of such consistency 
that, when the roller had done its work, one might think 
that sand ballast had been used. Upon this the cushion 
was placed without compression and then the brick. As to 
the filler, no one could have told its composition at the end of 
six years, so little of it could be found. 

The pavement being but 8 ft. in width, all of the traffic 
came in one place. Lack of bond and absence of uniform 
support caused a depression to appear. In the wet season, 
this rut or groove filled with water which soaked through 
the base, creating a worse condition from day to day during 
the damp seasons. The colder weather brought upheavals 
and such havoc that many sections of the improvement (so 
called) were a hindrance rather than an aid to the traffic. 

I anticipate your query as to why these defects were not 





*Paper presented before the American Road Congress, De- 
troit, Mich., Sept. 29-Oct. 4, 1913. 


+Road Engineer, Cuyahoga County, Ohio. 


repaired. Strange as it may seem, the law under which these 
improvements were made permitted no expenditure for main- 
tenance. In 1898 this legislative flaw was remedied, but for 
five years there was no chance to palliate the badness of our 
methods nor to interfere with the increasing dilapidation 
which constituted the chief value of this road—the value of 
a horrible example. 

The next road laid was South Woodland. Again the wear- 
ing surface was 8 ft. in width, tar filled and placed between 
flush stone curbs on a 6-in. broken stone base We haa 
learned, in a small way, from our first mistakes and placed 
a 6-in. drainage tile beneath the center of the roadway 
But on account of the soft filler and imperfect preparation 
for carrying off the water, but little improvement in the re 
sult was realized. An uneven settlement of the base soon 
resulted in roughness. For all of its shortcomings, how- 
ever, I wish to state that when it was taken up three years 
ago to be replaced by a 30-ft. roadway, its condition was 
such that by contrast, not every town or county could point 
a finger of scorn at it. 

Lorain Road, our next installation, was built 16 feet 
wide, tar filled and resting upon a crushed stone and slag 
base between flush curbs, with drain tile beneath each 
curb. Subjected to an unusually heavy traffic, the almost in- 
evitable result of such construction must be extensive re- 
pairs amounting almost to reconstruction. 

Our next great forward step occurred when the tar filler 
gave way to a grout filler composed of one part sand and one 
part cement. This plan was followed until 1905 with success, 
at least in comparison with previous experiences. The ce 
ment filler alone, however, could not cure all of the defects 
due to inferior drainage and frost action. Another step 
was therefore decided upon, the inclusion in the specifica- 
tions of a requirement for a 4-in. concrete foundation which, 
of course, increased the price. State Road No. 2 was con- 
structed under this plan, the increased cost brought imme- 
diate opposition, resulting in a temporary return to a broken 
stone or slag base until 1908 when concrete was again 
adopted as a foundation and has continued up to the present 
time. 

Since 1908 it has been the policy not merely to con- 
form to the chief essentials of brick paving, namely. 

The properly prepared subfoundation, 

The smoothly finished concrete base, 

The compressed sand cushion, 

The laying of good brick, 

The application of the cement filler to the joints, but 
to attach importance to minor details of approved manner 
and method of construction as will produce a road nearly ap- 
proaching the ideal. Our approach to the ideal has given 
to us roads which have received almost a world wide com 
mendation and have given to Cuyahoga County the besi 
road improved district of any like sized area in the world 

A satisfactory plan for an average rural pavement may 
include a paved portion anywhere from 9 to 16 ft. in width, 
the width being controlled by the amount of traffic to which 
the road is subjected. A dirt or gravel macadam should 
occupy the balance or unpaved portion of width. Whatever 
dimensions are adopted, the surface drainage should be over 
the pavement toward a ditch on the side of the road closest 
to the pavement, eliminating a crown from the paved por- 
tion. The unpaved portion should be drained in the opposite 
direction. 

Immediately you ask “Why a dirt road?” The best answer 
is, “Ask the farmer” and he will tell you to ask the horse. 

The engineer will save himself much trouble if he holds to 
such a grade line as will entail minimum depths of fill. 
This is not always possible and it is the larger fills that 
call for the most extreme care. It behooves the engineer to 
see that his specifications contain a clause calling for the fill 
to be put in layers of not more than 6 in. thickness and 
each layer compacted with a roller, not exceeding ten tons 
in weight. This clause must be enforced with rigidity. 

Puddling is the one method that can be followed success- 
fully in the treatment of old fills. The surface of the road 
should be broken and dirt removed from the center to the 
sides. At right angles to this trench, shorter trenches should 
be dug at intervals of 25 ft. forming a rectangular vat. 
Pump water into these compartments and allow it to stand 
until it has leaked its way into the fill. This wil! disclose 


the weak spots and the engineer can take care of them as 
he thinks best. 

The drainage of the graded portion of the road is of 
Whatever plan is adopted, the one that will 


first necessity. 
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most nearly maintain the sub-structure free from moisture 
below the frost line is the ideal condition to be sought. This 
means that you must not merely drain the road bed, but ade- 
quate side ditches must be provided to carry off promptly the 
accumulated water. 

In the preparation of a sub-base the only debatable propo- 
sition is the purpose of rolling. Common practice, including 
the use of a very heavy roller, has been founded upon the 
theory of compacting the soil to as great a depth as pos- 
sible. This can do no harm but I am personally inclined to 
believe that the chief purpose of rolling is accomplished when 
the weak or spotty places in the soil are revealed, so that 
the engineer can treat them as he sees fit. For this purpose, 
a roller weighing from eight to ten tons answers every re- 
quirement. 

Preceding the final preparation of the sub-base the curbs 
must be placed. In case of most of our rural work, curbs 
are placed flush with the surface of the completed pave- 
ment. 

With curb set and base prepared the next step is the plac- 
ing of the concrete base, which with our roads has been 4 
in. in depth. In specifying the proportions, a mixture of 
1:3:5 with a permissible variation according to the size of 
the aggregates which will most nearly fill the voids, meets 
every ‘necessity. To meet this variableness, it is necessary 
to specify the size of your coarse aggregate, but not the 
amount, requiring only so much of the coarse aggregate to 
be used as shall leave the concrete most nearly free from 
voids. This, instead of an inflexibile rule of_ proportions, will 
relieve you of many arguments and will assure you a con- 
dition of concrete whereby a smooth surface is easily at- 
tained. A smooth surface you must have, for upon that 
much both of efficiency and durableness of your wearing sur- 
face depends. It enables you to accomplish in the next step 
a requirement of equal importance, that of placing the sand 
cushion of uniform fill and of uniform density. 

While personally I do not place as much importance as 
some people do in the ability of the sand cushion to afford 
resilience or absorb the shock effect, it is unquestionably a 
necessity for the purpose of bringing the wearing surface of 
the brick to a perfect plane, by neutralizing the unevenness 
and lack of uniformity of the brick. 

No one will question but that the support of the wearing 
surface provided for by this sand cushion must be uniform. 
It is therefore necessary to compress and bring to a like 
density every part of this cushion. Dropping the sand cush- 
ion onto the base from dump wagons and leaving the bot- 
tom portion of the load untouched before striking off with a 
template is objectionable and renders the hand rolling diffi- 
cult by having a dense pile and a loose pile to contend with, 
the roller spanning the looser portion. It is better to 
spread the sand entirely by shovels, then by rolling and 
striking off and re-rolling, even a third time. Thus you bring 
the cushion to an even density that not only will furnish 
an even support to the entire pavement, but will prevent the 
sand from flowing up into the joints of the brick when the 
brick surface is rolled. While it is not necessary for this 
cushion sand to be entirely free from soil and vegetable 
matter, it should be nearly so, otherwise its density cannot 
be maintained. 

It is needless to go into the specifications for the brick 
further than to insist on lugs on the side, and grooves on the 
end of the brick. I do not mean that there should be no 
specification for the brick but that it is the place of the en- 
gineer to determine by the class of traffic in prospect, what 
percentage of loss shall be tolerated as a maximum in the 
latter test. 

Granting that you are satisfied with your brick, 
laying is the next proposition. First, see that the lugs are 
turned one way. Second, make certain that the joints are 
broken so that one third or more of the brick of one course 
overlaps the brick of the next course. Third, be sure that 
every fourth course is driven up to a straight line. Fourth, 
for the sake of appearance, keep the line of the brick at 
right angles with the curb. 

Next in order is culling. Care should be taken to see that 
all soft brick or brick that are burned too hard are removed. 
Those so heavily kiln-marked that they will cause uneven- 
ness in the pavement should be turned. Caution should be 
exercised in this, for many a kiln-marked brick is thrown 
out which, if allowed to remain would have been of more 
value to the pavement than others that are retained. 

After the brick are thus placed in the street, their slight 
unevenness should be ironed out by the use of a roller not 
exceeding five tons in weight. If a horse roller is used at all, 
it should have a diameter of at least 5 ft. Rolling should 
begin on one side and pursue a course parallel to the curb. 
The roller should return over the same course. The next 
trip should lap the first, the roller again returning over the 
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same course. This should continue until the center 
pavement has been reached when the roller should b. 
to the opposite curb and continue as before until th« 
is reached from the other side. 

The roller should then start at one side and work 
ally across the pavement. This diagonal rolling will 
tendency to bed the brick in such a manner as t: 
“rockers.” The pavement should then be culled ac 
broken brick after which it should be hand rammed . 
paver rammer weighing not less than 50 Ib. _ Inter 
plank not less than 6 ft. long, 10 in. wide and 2 in. 
between the surface of the pavement and the rammer. 
plank should be laid parallel to the curb. 

For filling joints, the next process in order, use a 
filler composed of equal parts of sand and cement. It 
hardly necessary to state that the cement should 
standard specifications for portland cement as adopt 
the American Society for Testing Materials. The san: 
which we have had much success has been taken fri 
lake and although not very sharp is nevertheless fir 
clean and has given such good results that I cann 
otherwise than recommend its use. In any event th: 
to be used should be free from sewage, acid or soil, 
should be sharp and fine. 

A watertight box, standing on uneven legs so as to at 
a “lower corner” should be used as a receptacle for the g: 

In it place not to exceed one cubic foot of sand and 
bag of cement, mixing the mass until it assumes a unit 
color. Add water and stir the mixture until it assumes th: 
consistency of thin cream. The mixture should then be 
plied to the pavement by means of scoop shovels and t} 
oughly swept into the joints. After this has had sufficient 
time for setting, a second coat, slightly thicker should be 
applied and later a third coat which will assure filled joints 
This last coat should be worked either with a specially pre- 
pared broom or a rubber squeegee and swept across the 
joints at an angle of 45°. 

After the initial set has taken place, the pavement should 
be covered with a half inch or more of sand and this should 
be kept saturated with water for at least five days. The 
pavement should not be opened to traffic for at least ten 
days. 

We have not undertaken any special provision against 
possible thermal effect, such as contraction and expansion 
due to low and high temperatures, but have relied mainly 
upon the condition of our structure by avoiding moisture 
underneath the roadway, and by an endeavor to have our 
cement-filler at the greatest possible strength. These pro- 
visions, together with a rigid curb, enable us to hold in 
compression the expansion occurring in our narrow road- 
ways. In this respect, we have not been entirely successful 
A few cracks in the pavement have appeared, but so far, they 
have not raveled out so as to injure the traffic worth of 
the road and have not been thought of sufficient importance 
to require repairs. 

In trying to express the proven worth of such roads to 
the community, I am at a loss for words. Their economy has 
been proven in contrast with any other methods of road 
building from the cheapest to the most expensive. I make 
this statement after comparing the annual maintenance cost 
of other types of good road with the utter lack of any re- 
pair expense, on brick roads, due to ordinary wear. Our only 
repair expense has been caused by early mistakes in con- 
struction. 

The fact that our roads are in shape for maximum service 
twelve months in the year and that they dGriginate no 
dust has endeared them to abutting dwellers and to travel- 
ers from a distance. Washing by rain suffices to keep them 
clean and imparts a sanitary advantage which has been 
much emphasized by health authorities. 

Perhaps the most eloquent praise is contained in the 
simple statement that, although we have built nearly 400 
miles of such road, 33 farmers’ petitions are now on file in 
our office, asking for 33 separate extensions. Local senti- 
ment may be conservative, but it everlastingly catches on 
when it is shown something really good. We are no longer 
besought to make cheap roads, but to make good ones. Wit- 
ness one case where assessments on a macadam road had 
still four years to run and yet so eager were the abutting 
owners for a better road that they threw four years pay- 
ments into the discard and signed unanimous petition for 
brick. The petition was granted and brick laid, although 
it was necessary to scrap a relatively new macadam road to 
do so. 

In a day when power traffic is imposing new tests upon 
road surfaces, and when the aggregate of all traffic is in- 
creasing so rapidly, I cannot avoid the feeling that we were 
fortunate in wasting little time and expense upon methods 
that could bring us no ultimate advantage. Our early ex- 
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ts were often far from successful but they carried 
ez a course of evolution to something better than we 
ossibly anticipate. We must credit good luck alone 
fi fact that our venture dealt with a type of road pe- 

adapted to forms of traffic which could not be fore- 
1898 when the experiments commenced. We can only 
redit for persistence in building year after year with- 
single omission for two decades, in refusing to be dis- 
ed by failures and in availing ourselves of the only 
that any man can ask—the chance to correct his own 
ces. 
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the Mohne Dam, Ruhr District, 
Germany 


the most recent of Germany’s large series of water- 
storage dams to be completed is shown in the three photo- 
craphie views reproduced herewith. From data concern- 
ing the structure sent us by Dr. A. Gradenwitz, Berlin, 
we give the following. 
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The drainage area above the dam is about 160 sq.mi. 
It is estimated that the Méhne reservoir can store 53% 
of the total annual runoff from this area. Since the pur- 
pose of the work is equalizing the flow, the water stored 
in the reservoir being all discharged into the valiey be- 
low, it is possible to utilize the water power created by 
the reservoir. For this purpose a power house is built 
just below the dam, in which are installed four turbine- 
generator units of 1600 hp. each. 

The dam is 131 ft. in maximum height, and its cross- 
section is 112 ft. wide at the base. The crest roadway is 
20 ft. wide. In plan, the dam is arched slightly up- 
stream; its total length is 2100 ft. The structure is of 
stone, laid in cement. The water side is faced with two 
waterproofing coatings of lime-cement-trass mixture 
with a slight asphalt-emulsion addition; the waterproof- 
ing is protected by brick facing. The interior of the dam 





THREE VIEWS OF THE M6HNE Dam, Rune District, GerMANY 
(Downstream face; upstream face, with construction staging; near view of crest masonry.) 


The dam is iccated at the mouth of the Heve River, a 
confluent of the Méhne, the latter in turn being tribu- 
tary to the Ruhr. The Ruhr Valley is the center of the 
great iron, coal and manufacturing district west of Diis- 
seldorf, and the water of the Ruhr is utilized at many 
points. Extreme low-water periods of the Ruhr, which 
in occasional instances are so extreme that no runoff from 
the Ruhr reaches the Rhine, are therefore felt as a very 
severe hardship to the Ruhr region. Eight or ten years 
ago a conservation district was formed in the Ruhr Val- 
ley for the purpose of erecting storage dams to equalize 
the year’s flow. The Méhne Dam is the largest of the 
storage works erected for this purpose, the reservoir be- 
hind it having a capacity of 4600 million cu.ft. and 
the total cost of the dam and auxiliary works being about 
$5,000,000, 


has drain wells through it at intervals, to discharge into 
the valley below any water infiltrating through the ma- 
sonry. 

The dam was built by D. Liesenhoff, of Dortmund, 
contractor. 


Famous English Contracting Firm To Dissolwe—After 65 
years of existence the firm of John Aird & Co., of London, 
England, is to be dissolved, although the retirement of the 
firm from business will be gradual and dependent upon the 
completion of contracts at present under way. Probably the 
most famous of the firm’s work was the building of the As- 
suan dam across the River Nile in Egypt. The firm was 
founded by John Aird, a Ross-shire man, who left the service 
of a Greenwich gas company in order to embark in the busi- 
ness of laying gas and water mains in the city of London. 
The late Sir John Aird, son of the founder of the firm, as- 
sumed charge of important work when only 18 years of age. 
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Camp Hill View Sanitation, Catskill 
Aqueduct 
By Artuurn W. Trpp* 


Throughout the entire length of the Catskill Aque- 
duct, from the Ashokan Reservoir in the Catskill Moun- 
tains to New York City, approximately 120 miles, a san- 
itary supervision is exercised by the Board of Water Sup- 
ply over the housing and living of the laborers employed 
on their work and the disposal of all wastes. ‘The speci- 
fications for each contract require the contractor to pro- 
vide for proper sanitation and in many cases specify 
just what these provisions shall be. 

H:srorrcaAL—These wholesome sanitary provisions in 
connection with the building of this new, 500 million 
gallons daily water system mark another step forward in 
the improvement of the sanitary conditions of construc- 
tion camps. The first definite action along this line with 
which the author is familiar was taken by the Metro- 
politan Water Board of Boston, Mass., when in 1895 
preparations were under way for constructing the Wachu- 


Fic. 1. Camp Hitt View, CatsKILL AQuepUcT 


sett Reservoir and Wachusett Aqueduct.t+ In the early 
specifications for this work the contractor was “to adopt 
and enforce promptly and fully such sanitary regula- 
tions in regard to the construction and maintenance of 
privies for his men, or arrangement of his shanties, as 
may be directed by the engineer.” Other clauses were 
added from year to year as new specifications were writ- 
ten. In 1905 the city of Pittsburgh, Penn., embodied 
clauses in the specifications for its filtration works cov- 
ering medical examinations, supervision of the housing 
of the men, and the disposal of all wastes in accordance 
with sanitary principles. The Cross River Dam and 
Reservoir, built by the Croton Aqueduct Commission of 
New York City, was being designed at about the same 
time, and those specifications are quite similar to the 
Pittsburgh ones. The early contracts on the Board of 
Water Supply work were quite similar to the Cross River 
specifications in this respect. When, however, in 1908, 
preparations were being made for the construction of the 
Catskill Aqueduct through the Croton watershed and 
from there south to New York City, the subject of the 
sanitary control was taken up afresh by the engineers 
of the Board and considered with great thoroughness. 
In some of the contracts the precautionary measures were 


*Assistant Engineer, Board of Water Supply, 215 Kimball 
Ave., Yonkers, N. Y. 


+At that time Nashua Reservoir and Nashua Aqueduct. 
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so extensive and the sanitary clauses so rigid] 
that a specific payment item was provided in 
tract for the sanitary service and payment was : 
vided under other appropriate items for the con- 
of such special structures as were ordered.* 

In 1909 the Board of Water Supply engaged D 
J. Lederle as Sanitary Expert. His duties were 
sist in: 

Supervising all sanitary matters in connection 
work of the Board, the preparations of all plans and 
cations in relation to such matters to accompany o 
embodied in the contracts to be prepared by the B 
Water Supply, and devising and promulgating all prop 
and regulations in reference to such matters, includi: 
and regulations for the care and health of the emplo 
this Board, and of the contractors having contracts w 
Board, for the erection and maintenance of camps a: 
pitals and the proper inspection and supervision of th: 
ations under said contracts, with reports from time t+ 
and as often as may be necessary, or required, to th: 
Engineer of the Board in regard to such matters. 

Dr. Lederle resigned in January, 1910, to |) 
Commissioner of Health of New York City, ani 
Board appointed Herbert D. Pease, M. D., and Andrey 
J. Provost, Jr., C. E., both of New York City, to sue- 
ceed him. Dr. Pease and Mr. Provost, with Dr. Dayii 
S. Flynn-as their representative in the field, have con- 
tinued to date in charge of this branch of the Board’s 
work. As a part of their duties all camp sites ani al! 
plans for the camp layout are subject to their approval 
Proper provisions must be made for a potable and am 
ple water-supply, for a proper sewerage system and for 
safeguarding the health of others in the vicinity. Tx 
most extensive and rigidly enforced precautions are 
taken when work is being conducted within the limits 
of a watershed which is tributary to a public water-sup- 
ply. Plans for all camp buildings are submitted for 
their approval before beginning work on the contract it- 
self. And all through the life of the contract, as wil! 
be described later, a most thorough and continual in- 


_spection and supervision is maintained over all matters 


allied in a sanitary way to the contract and the laborers. 

This paper describes the camp and the sanitary meas- 
ures in operation in “Camp Hill View,” the camp es- 
tablished in connection with Contract 30 for the con- 
struction of the Hill View Reservoir. The estimated 
value ofthis contract is $3,269,000 and the time for 
completion,js 6 years and 4 months. The contractor is 
the Keystone State Construction Co., of Philadelphia. 
Penn. Work was begun early in 1910 and has been 
actively prosecuted since that date. 

GeneraL DescripTION—The camp is located on nine 
acres of leased land adjoining the site purchased by the 
city for the Hill View Reservoir (see maps in Fig. 2). 
It lies within the limits of the City of Yonkers, just 
north of the northern limit of New York City and about 
midway between the City of Yonkers and the City of 
Mount Vernon. The locality is fairly well built up with 
houses of moderate rent, occupied by people employed 
in Yonkers, Mount Vernon and New York. Street rail- 
roads are operated throughout the district in all direc- 
tions. There is no sewerage system but all other city 
conveniences have been provided. The reservoir is locate: 
at the southern extremity of a high, narrow ridge of 


*For a more complete sneer of the evolution of these 
8 


sanitary specifications, see the discussion of the paper. “The 
Sanitation of Contractors’ Camps and the Patrol of Water- 
sheds,” A. J. Provost, Jr., author, by T. H. Wiggin and Morris 
Knowles, Jour. Assoc. Eng. Soc., June, 1912. 
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ol origin extending in a northerly direction. The 
ected for the camp slopes gently to the east, drain- 
to a small water course about two hundred feet 
a tributary of the Bronx River. A large expendi- 


tur was necessary to clear the site of underbrush and 
by rs, to build blind drains for lowering the water 
tal and ditches to care for the surface drainage. 
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The camp (see layout plan in Fig. 2) consists briefly 
of 16 barracks or sleeping quarters, 3 mess halls, a com- 
missary, an emergency hospital, an outdoor cook house, 
an incinerating plant, 3 washhouses, 4 stables, a veteri- 
nary hospital, 2 granaries, 3 shops and a power house 
for generating electricity, all systematically arranged 
along a central street. It has a water-supply connected 
with the City of Yonkers system, hydrants for fire pro- 
tection, a sewerage system with a settling tank for dis- 
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posal and a‘large Woodruff pit for destroying garbage 
and general camp rubbish. The buildings and surround- 
ing spaces are lighted by electricity from sunset to sun- 
rise. The commissary, hospital and power house are con- 
nected by telephone. The buildings are well-built, 
wooden-frame structures, those for habitation being set 

posts well above the ground. They are constructed 
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of good materials and are kept painted and in thorough 
repair. They are boarded in with novelty siding car- 
ried down to the ground all around and are covered with 
Amatite roofing. The walls and partitions in the hos- 
pital are sheathed but this is the only building so fin- 
ished, although the outside wall of the rooms of the sleep- 
ing quarters is lined on the inside with building paper 
through the winter. No provisions were made in the de- 
sign of the camp for accommodating men with families 
and with the exception of one instance where a family 
lived in a tent for a portion of one summer and in a few 
others where a man and his wife ran one of the mess halls, 
no women have been in the camp. No separate houses 
were built and none are allowed to be built by the men. 
No trouble has been experienced by those having fam- 
ilies in finding suitable houses in the vicinity of the 
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work. All persons in camp are obliged ta sleep in the 
barracks. 

SLEEPING Quartrers—The sleeping quarters or bar- 
racks (shown as part of Fig. 2) are all alike, 25x56 ft. in 
plan, 1214 ft. to the ridge with a 12-ft. louver. The 
rooms are 8x10 ft., arranged along a central hall run- 
ning the length of the building. They are built tight 
to a height of 8 ft. and above that the partitions be- 
tween the rooms and along the hall are latticed to the 
roof, providing thorough ventilation. ‘There are 7 rooms 
on one side and 6 on the other, one room in the center 
being used for a general lounging room. A large coal 
stove similar to the familiar station heater is set up in 
the hall at this point during the winter; it is the only 


Fic. 3. Laporrers’ Steerinc Room, Camp Hitit View 
BARRACKS 


means provided for heating the building and is sufficient 
for the purpose. - The exposed wall of each room is cov- 
ered on the inside with building paper through the win- 
ter. Each room (Fig. 3) has a door and a 3x3-ft. slid- 
ing window. At each end of the hall is a panel door, 
the upper half glazed, and in the summer screen doors 
are added. All windows have fixed wire screens through 
the summer and the louver is screened. Two men are 
allowed to occupy a room together, two separate iron 
spring cots with mattress being furnished with each 
room. Each room contains over 800 cu.ft. of air space 
without counting the free ventilation into the hallway. 
No cooking is allowed in the building. The barracks are 
swept out daily and the sweepings taken to the Wood- 
ruff pit. No objections to the two-men rooms were ever 
raised by the men; in fact they seem to prefer them. The’ 
rooms have a decided effect on the successful mainte- 
nance of generally orderly conditions inside the build- 
ings. 


Mess Hatits—The mess halls (Figs. 2 and 
alike, 25x56 ft. in plan, 12% ft. to the ridge a 
to the roof. Each building is divided into two 
establishments, each consisting of a kitchen an 
room, by a partition tight from floor to roof a 
no means of passing from one establishment 
other. The building has a louver similar to thos: 
barracks. Each dining room is equipped with 5 
tables and benches capable of seating 54 me 
tables are covered with oil cloth. Each kitchen 
vided with a coal range, a sink with a drain coi 
with the sewer, two tables and several rows of s| 
There is no running water in the building and \ 
obtained from the wash houses or taps near-by. 
are many sliding windows and an outside door 1 
dining room and each kitchen. Sereen doors a: 
vided and all windows and louvers are covered wit} 
wire screens through the summer. Each mess hal) j 
by two men or by a man and his wife. The roon 
regularly washed and swept and kept in a neat av. 
derly condition. 

Wasu Hotvsres—The wash houses (Fig. 2) are 8\25 
ft. in plan and 10 ft. to the ridge ; 41% ft. at one end is par- 
titioned off for a shower bath. A zinc-lined wooden wash 
trough about 2x2 ft., divided by zinc-covered partitions 
into 8 compartments, each with a faucet supplying run- 
ning water, occupics one side of the remaining length 
of the building. The floor is concrete. The shower bath 
and trough are connected with the sewer. 

Cook Hovse—The outdoor cook house (Fig. 2) is 
18x28 ft. in plan, 13 ft. to the ridge, the sides covered 
with corrugated sheet-iron and proyided with two doors. 
There are 20 fireplaces arranged in two rows back to 
back, one galvanized-iron hood and smoke stack serving 
each pair. The fireplaces are built of brick. The floor 
is concrete. Ample provision is made for circulation 
and ventilation by leaving off the siding in each end in 
the peak and more openings are made in the summer. 
This cook house has not been entirely successful in elim- 
inating the individual outdoor cook house or shack and 
the subject is taken up in detail later on in this paper. 

Emercency Hospitat—The hospital (Fig. 2) is pro- 
vided and equipped for the proper treatment of all minor 
accidents and illnesses, arrangements being in force with 
hospitals in the vicinity to handle all serious cases. The 
building is 20x20 ft. in plan, 12 ft. to the peak, with 
a porch extending across the entire front. One-half is 
paftitioned off for a ward and the other half is divided 
into an office about 6x9 ft. for the doctor, a 5-ft. hal! 
leading to the ward and an examination room about 
7x9 ft., containing a wash basin with running water and 
a toilet connected with a cesspool. The building is heated 
by a stove and is completely screened in the summer. 
The ward is supplied with iron-spring cots, mattresses 
and coverings, and the other rooms with the necessary 
cabinets for medicinal supplies, desks and chairs. The 
walls and partitions are sheathed. 

SaniTaRY CoNVENIENCES—For the use of the laborers 
on the work some 15 or 20 pan closets, well built but 
light enough to be readily moved about as needed, are 
provided. A hinged ridge is used for a seat. The whole 
interior is open and can be readily cleaned. The pans 
are made of heavy galvanized iron, 15x18 in.x8 in. deep, 
one to each closet. For those in the camp, the four cor- 
ners of the incinerator house are partitioned off into in- 
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t toilets, entered only from the outside, 2 for 
having 6 seats each and 2 for the women hav- 
ts each. The galvanized-iron pans are used here 
ag removed from the backs of the closets on the 
¢ the building. All persons are required to use 





these conveniences. The portable sanitaries are wel! 
taken care of and are not offensive. The seats and floor 
. of the toilets in the incinerator house are thoroughly 





i washed out with a hose daily. The pans on the work 
: are collected daily by one man with a horse and light 
- wagon. They are emptied into the furnace, washed on 
r a washing platform in the rear of the incinerator house 
h with a stream of water and turned upside down to dry. 
e Chloride of lime is applied daily over the area affected 
iN by this washing. 
8 INCINERATING Furnacr—The contents of the pans 
d are incinerated daily in a large brick furnace of 
1! the grate-bar type, operated without water-tight ovens. 
r A complete description of the construction and operation 
d of this furnace was published in ENGINEERING NEws 
d Jan. 23, 1913. It was planned to increase the height of 
r. the stack in case the odors should become a nuisance 
1 when the furnace was in operation (from 6 to 12 hours 
7 daily) but it has never been considered to be necessary. 
ca Wooprurr Pit—aAll garbage, sweepings from the 
buildings, bottles, empty cans, papers and rubbish col- 
- lected around the camp site, are burned in a large Wood- 
it ruff pit. The pit (Fig. 5) is circular, about 13 ft. in 
#4 diameter and 4 ft. deep, with vertical sides lined with 
i. field stone. The edge is flush with the surface of the 
im ground. A brick cone about 9 ft. high and 5 ft. in diam- 
5. eter at the base, with a central flue and many openings 
. near the bottom, is built in the center of the pit to 
. furnish the draft and conserve the heat. There is usu- 











ally enough combustible material in the sweepings and 
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rubbish (which are collected daily) to keep a smoulder- 
ing fire but kerosene is thrown in whenever there seems 
to be any need for it; perhaps a gallon per day would be 
a fair average. The pit works very satisfactorily and 
requires little attention. There is very little odor. 





Fia. 4. Mess Hatt at Camp Hiri View, Catskittn AQuEeDUCT 


Sink Waste SysTeM AND DisposaL—A 6-in. vitrified 
pipe sewer runs the length of the camp, with connections 
from the mess halls, wash houses and watering troughs 
in the stables. No excrementitious matter is turned into 
the sewer. The watering troughs in the stables effect a 
very considerable dilution by delivering some 4000 to 
5000 gal. daily of practically clean water into the sys- 








Fig. 5. Wooprurr Pir ror BurNninc GARBAGE AND 
Respisu, Camp Hitt View 


tem. The troughs are semi-circular in cross-section, 18 
in. in diameter, and extend the length of each stable 
(140 ft.) between the stalls. They are filled about half- 
full and emptied morning and evening. The sink waste 
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flows into a two-compartment settling tank (shown as a 
part of Fig. 2) about 10x17 ft. in plan and 9 ft. deep, 
each compartment having a baffle wall 3 ft. from the 
outlet extending to within 12 in. of the bottom. The ef- 
fluent is drawn from a point 3 ft. below the level of the 
liquid in the tank by means of a 6-in. .T, with an arm 
projecting downward, and is discharged into a small 
stream about 200 ft. away that empties into the Bronx 
River. By means of a manhole at each end of the tank 
either compartment can be thrown out of commission for 
inspection, cleaning or repairs. The entire system has 
given very satisfactory service. 

Water-SuprpLy—A main connected with the city of 
Yonkers system runs through the camp, supplying wash 
houses, stables, numerous valves, faucets and the hy- 
drents for fire service. Yonkers water is also piped 
around the job to supply locomotives, steam shovels and 
the like. The water boys are required to use this water. 

SANITARY CLAUSES OF THE ConTRACT—The clauses in 
Contract 30 relating specifically to the sanitary measures 
are given below complete. They form’a component pari 
of the regular specifications for the construction of the 
reservoir, In order to further emphasize thera and lest 
a bidder should overlook or underestimate their impor- 
tance, a special paragraph in italies is placed in the brief 
statement at the beginning of the book in the “Informa- 
tion for Bidders” stating that “The sanitary regulations 
and the provisions relating thereto are particularly called 


to the attention of intending bidders.” These clauses 
follow: 


Sec. 59. SANITARY PRECAUTIONS—The contractor and 
his employees shall prevent nuisances in and about the 
works; shall protect water-courses, reservoirs, wells and 
other sources of water-supply, public or private, from pollu- 
tion, contamination or interference, and safeguard the public 
health, as may be directed from time to time by the consti- 
tuted authorities of the state and city. The contractor shall 
summarily dismiss and shall not again engage, except with 
the written consent of the Engineer, any employee who vio- 
lates this section. 

Sec. 60 INSPECTION BY THE ENGINEER—The Engineer 
shall have the right, in order to determine whether the 
requirements of this contract as to sanitary matters are being 
complied with, to enter and inspect any building or any part 
of the work, and to cause eny employee to be examined 
physically or medically or to be vaccinated or otherwise 
treated; also to inspect the drinking water and food supplied 
to the employees. The sanitary precautions, the care of the 
employees, the buildings, and all territory occupied by the 
contractor shall at all times be satisfactory to the Engineer. 
The contractor shall promptly and fully and in every particu- 
lar, comply with all orders and regulations in regard to these 
matters, including all sanitary and medical rules and regu- 
lations which may have been or may be promulgated from 
time to time. And to this end and to properly preserve the 
peace, the Board of Vater Supply Police shall have the right 
of access to the contractor's quarters. 

Sec. 61. MEDICAL AND SURGICAL ATTENDANCE—The 
contractor shall retain the services of a sufficient number of 
acceptable qualified medical and surgical practitioners who 
shall have the care of his employees, shall inspect their 
dwellings, the stables and the sanitaries as often as required, 
and shall supply medical attendance and medicines to the 
employees whenever needed. 

HOSPITAL AND AMBULANCE SERVICE—The contractor 
shall make satisfactory arrangements for hospital and am- 
bulance service and shall provide on the work and maintain 
in satisfactory condition a small building for an emergency 
hospital, where injured or sick employees can be given tem- 
porary relief until the arrival of an ambulance. Such build- 
ing shall be heated, ‘ventilated and screened, and shall con- 
tain a suitable number of beds and proper articles for giving 
“First Aid to the Injured” and for relieving ordinary forms 
of illness. 

Sec. 62. STABLES AND OTHER BUILDINGS—AIl build- 
ings erected on the land of the city for housing, feeding or 
sanitary necessities of the men or for stables for the animals 


employed on the work shall be built only in accord 
approved drawings and specifications at designat: 
All buildings occupied by employees shall be t} 
screened to exclude mosquitoes and flies. 

Sec. 638. MEDICAL SUPERVISION OF EMPLOY! 
medical supervision of the contractor over his ; 
shall extend to the physical and medical examinati 
applicants for employment, in order to prevent pers 
ing communicable disease from becoming connected 
work, and the contractor shall employ only person 
by such examination to be free from communicable 
Whenever in the opinion of the Engineer it is nece 
the protection of the public health or the health of 
ployees, the contractor shall remove any employee f 
work to a hospital or shall permanently remove f 
work any employee whose presence is believed to « 
the health of other persons. 

Sec. 64. HEALTH REPORTS—Once each week o 
frequently, if required, the contractor shall give th. 
neer, in such detail as may be prescribed from time + 
a written report signed by the physician in regular 
ance, setting forth clearly the health conditions of th: 
ings, of the grounds and of the employees. If any 
communicable disease be discovered or any case of d 
diagnosis, it shall be reported at once to the Engi: 
telephone or messenger and eonfirmed in writing. 

Sec. 65. SANITARY CONVENIENCES AND DISPOS 
EXCRETA—Buildings for the sanitary necessities of al! 
sons employed on the work, beginning with ‘the first 
employed for preliminary operations, shall be const: 
and maintaincd by the contractor in the number, manner 
and places ordered. All persons connected with the work 
shall. be obliged to use these conveniences under penalty of 
discharge. In addition to the above, closets having water- 
tight removable receptacles, shall be provided and properly 
cared for in the tunnels and elsewhere, whenever necessary 
for the prevention of nuisances. These receptacles shall 
not be allowed to overflow, but shall be removed without spill- 
ing, at required intervals, their contents at once treated as 
directed and then promptly taken to a designated place ani 
there disposed of as ordered. If incinerators be used they 
shall be efficiently operated. The Contractor shall provide a 
sufficient number of acceptable attendants to keep all sani- 
taries in satisfactory cortdition, and compel employees to use 
them. The contractor ‘shall rigorously prohibit the com- 
mitting of nuisances in the completed or partially completed 
structures or upon the land of the city about the works or 
upon adjacent private property. 

Sec. 66. CONTRACTOR TO BUILD SANITARY WORKS 
The contractor shall build such disposal plants, séwers, drains 
and other structures, and shall do such other work not herein 
particularly specified, as may be necessary for carrying out 
the intent of the sanitary precautions of the contract. 

" Sec. 67.—GARBAGE DISPOSAL—Garbage, both liquid and 
sol'd, shall be promptly and satisfactorily removed from the 
bu!'dings and immediately placed in approved tight recepta- 
cles of sufficient capacity for about one day's ordinary pro- 
duction. At least once in 24 hours all such garbage shall 
be incinerated or otherwise thoroughly and satisfactorily dis- 
pesed of. 

Sec. 68. DISPOSAL OF WASTE WATER AND STABLE 
DRAINAGE—AIl wash water from kitchens, laundries and 
other places and all drainage from stables shall be conveyed 
by satisfactory means to places directed, where such drainage 
shall be treated by the means ordered. 

Sce. 70. SANITARY PRECAUTIONS TO BE SATISFAC- 
TORY—The sanitary precautions described in Sections 59 to 
69, inclusive, shall at all times be satisfactory to the En- 
gineer, to the Department of Health of the City of New York, 
and to the local and State Boards of Health. The Contractor 
shall promptly and fully comply with all orders and regula- 
tions in regard to these matters. 

Sec. 71. NO DIRECT PAYMENT FOR CONTRACTOR'S 
PLANT NOR CONSTRUCTION OF SANITARY W2ORKS—For 
providing plant, tools and equipment and for furnishing, 
erecting and removing the construction plant, quarters for 
men, stables, sewage and garbage-disposal works, wat«'r- 
supply and other temporary works, the contractor shall 
receive no direct payment, but compensation for them shall 
be considered as having been included in the prices stipulated 
for the appropriate items. 

Sec. 72. PAYMENT FOR SANITARY SERVICES AND 
MAINTENANCE OF SANITARY STRUCTURES—Fer furnish- 
ing the necessary professional services, labor, materials and 
other requisites for the care and maintenance of the sani- 
taries, the collection, disinfection and disposal of garbage, 
excreta and other wastes, maintenance and operation oi sew- 
ers, sanitary drains and disposal works, removal of objection- 
able matter whenever ordered from any part of the works 
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the health of employees and for all other services 


y for carrying out the provisions of Sections 59 to 70, 

7 h rules and regulations as may be issued thereunder 

a 1e to time, the contractor shall receive in full compen- 

e he price per month stipulated in Item 62. 

sa\ 7 

< 69. omitted, refers to the possible use of a blowoff 

“? . . “ " 

to built in connection with the reservoir, for waste 

w? J = nO 100) Tt " 
monthly payment under Sec. 72 is $400. 16 

pris s bid for this item by the various bidders on this 


copiract were $400, $300, $300, $250, $500, $50, and 
g20\; the $400 being that of the lowest total bid re- 
ceiv:d (Keystone State Construction Co.) and the $200 
the: of the highest. 

‘ue CARRYING OUT OF THE SanriTARY MrASURES— 
This direct payment for sanitary services is new in con- 
tract work. It reimburses the contractor for his neces- 
sary expenditures in this diréction and places him in a 
position to codperate with the engineers in carrying out 
the sanitary clauses. This attitude was taken at the 
beginning of the work and has been admirably main- 
tained. The plans for the buildings and all the details 
of the camp were submitted by Henry Delaplaine, chief 
engineer of the contractor, for the approval of the engi- 
neer and the sanitary experts of the board and they were 
carried out as approved. 

The buildings are kept in repair and in a neat and 
orderly condition. The sleeping quarters are swept out 
daily and the refuse taken to the Woodruff pit. A man 
is detailed to the work of going through the camp daily 
gathering up papers, bottles, empty tins and miscellan- 
eous refuse and rubbish. The pans from the closets 
around the work are collected daily by wagon by one 
man who also charges the incinerator, tends the fires and 
cleans and washes down the incinerator house and the 
toilets in the building. The mess halls are clean and 
wholesome. No garbage is allowed to accumulate and 
no wash water is allowed to be thrown out of doors or 
windows. The garbage is taken promptly to the Wood- 
ruff pit and cast in with the other refuse. The manure 
and bedding from the stables are carted away daily to 
farms or greenhouses. The urine in the stables is largely 
absorbed by the manure and bedding. Cesspools were 
designed to be used with each stable but they were never 
built and no annoyance has ever arisen from this source. 
The fact that the horses leave the stables in the morn- 
ing and do not return to them until night accounts for 
the fact that there is a smaller amount of urine to be 
cared for here than in most stables. 

A factor which contributes in no small degree to the 
excellent conditions that obtain in the camp is the Board 
of Water Supply Police. This branch of the Board’s 
organization was organized pursuant to legislative re- 
quirement for the purpose of preserving the peace among 
the 16,000 laborers along the line of the aqueduct and 
for the protection of the communities from acts of vio- 
lence and lawlessness. As a part of their duties a patrol 
is maintained, day and night, throughout the camp and 
vicinity and their presence alone tends to prevent many 
breaches of sanitary discipline. A few arrests are how- 
ever found to be necessary each year in order to enforce 
compliance with the regulations. 

MeDIcAL Supervision—Under the requirements of 
Sec. 61 of the contract and specifications, a suitably 
qualified medical practitioner was engaged by the con- 
tractor at the start of the work. This physician em- 
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ploys a doctor who is always at the emergency hospital 
or within easy call. Arrangements are in force with a 
hospital in the vicinity for ambulance service and for 
taking care of all serious cases, 

A physical examination is made of all employees enter- 
ing the camp or applying for work on the feservoir and 
the report of the examination is a factor in the accep- 
tance by the contractor. Open cases of tuberculosis are 
rejected. Also an employee on the work may be removed 
if his presence is likely to endanger the health of others. 
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“WNFECTIOUS DIBCASES 


A" CONTAGIOUS (VERY READILY COMMUNICABLE) MEASLES; SCARLET FEVER: SMALL POX; CHICKEN POX. TYPHUS 
PCVER, RELAPSING FEVER 


“O° COMMUNICABLE, -OIPHTHERIA (CROUP); TYPHOID FEVER; ABIATIC CHOLERA: TUBERCULOSIS; PLacuE, TETANUS 
+ ERVSIPELAS, WHOOPING COUGH: EPIDEMIC PARALYSIS (POLIOMYVELITIS), CANCER 


“Gv INDIRECTLY COM MUMIGABLE:—(THROUGH INTERMEDIARY HOST): YELLOW FEVER; MALARIAL FEVER: HYOROPHORI«. 
ATTENTION 1S CALLED TO THE REQUIREMENT THAT IF ANY CASE OF COMMUNICABLE DISEASE BE DIBCOVEREO. OF any 
CASE OF COUSTIUL DIAGNOSIS, IT SHALL BE REPORTED AT ONCE TO THE ENGINEER BY TELEPHONE OF mteetnaca 
AMO CONTIAEEO IN WRITING. 
#F 1S UMDERSTOOD THAT THE TERM “COMMUNICABLE DISEASE” IN THE SPECIFICATION REFERS TO 244 \HFEOTIOVS 
OPSEASES 48 CHVEERATEO BKLOW 


RESPECTIVLLY SUBMITTEO, 





Fic. 6. Conpensaticn Form ror WrEKLY Report cr 
Ixnrectious Disrases Usep at Contractors’ 
CAMPS 

(Each page of the form is about 8%xl1i1 in. overall. Each 
form covers three camps; the matter repeated has- been 
omitted here.) 

Vaccination against smallpox is compulsory and a ccr- 
tificate is issued to the men when vaccinated which is ac- 
cepted on any other part of the Board’s work if not over 
a year old. The New York City Department of Health 
supplies vaccine, diphtheria and tetanus antitoxines, anti- 
streptococcus serum and typhoid vaccine free to the ccn- 
tractor’s physician but the contractor is expected to fur- 
nish all other medical supplies. The doctor makes an in- 
spection daily of all the buildings, entering each room in 
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the sleeping quarters, inspecting the incinerator and the 
general condition and appearance of the camp. He re- 
ports all irregularities and follows them up until they 
are corrected. Once a week a very complete report is 
made out in triplicate on a blank form furnished by the 
Board (Fig. 6), one copy going to the sanitary experts, 
one to the Department Engineer and one filed in the of- 
fice of the division on which it originates. The report 
gives, among other things, the number of men, women 
and children ip the camp, and the number admitted dur- 
ing the week. Vaccinations are recorded, the name of 
all persons receiving medical attention, the nature of 
their ailment ard their condition on the day of the re- 
port. Cases requiring surgical treatment are described 
and the name of the hospital given in case the patient 
was taken there. The report shows the number of men 
employed on the work and not living in the camp 
and a statement of the general sanitary and health 
conditions of the camp and employees. Deaths are 
recorded giving the the person and _ the 
cause of the death. Cases of contagious disease and 
the like are reported immediately to the New York 
office of the sanitary experts, using telephone or 
telegraph and a code prepared for the purpose. Labor- 
atory examinations are promptly made of samples from 
suspected cases. In short, all possible speed is made 
whenever there is the slightest evidence of any serious 
ailment, to obtain a correct diagnosis or to put preventive 
measures into operation. To those communicable dis- 
eases designated on the prescribed form of physicians 
report (Fig. 6) were added in 1911 under “B” Epidemic 
Paralysis, Cancer, Pellagra and Pneumonia, and under 
“C” Hydrophobia. 

Sratistics—The following statistics have been tabu- 
lated from the physicians weekly reports during 1911 
and 1912; 


name of 


1912 | 


Weeks covered by reports 5 52 
Average number living in camp 336 
Average number living outside of camp 236 
Maximum number living in camp q 450 
Surgical cases treated 189 
Medical cases treated bd 100 
Typhoid cases ae — 
Malaria cases ae 20 
Measles cases cf ona 1 
Whooping cough cases ad 1 
Diphtheria cases 

Scarlet fever cases 

Influenza cases 

Erysipelas cases 

Acute dysentery cases 

Pulmonary tuberculosis cases 

Pneumonia cases 

Bronchitis cases 

Rheumatism cases 

Tonsillitis cases 

Mumps cases .. 

Meningitis cases 

Deaths—violent 


Deaths—natural causes 


The record of the medical cases in 1911 is not as com- 
plete as the record for 1912 and is omitted except for 
typhoid. 1912 may be considered as typical for all cases 
in that year were recorded where the person was confined 
to his room or where, in an ordinary family, a physician 
would have been called. No case is entered twice, even 
though treatment may have been given for more than 
one week. 

The number living in camp through the summer 
months ran about 440 in 1911 and about 400 in 1912. 
During 1911, 5 surgical and 1 medical case were sent to 
the hospital and 16 surgical and 14 medical in 1912. 
276 vaccinations were made in 1911 and 179 in 1912. 
Prior to Jan. 1, 1911, 925 persons had been vaccinated. 
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THe Ovrpoor Cookina Proptem—No on 
pute that the outdoor cook house, the familiar s! 
of stones or boards and roofed with old tin or «| 
with the usually accompanying unsanitary condit 
unwholesome sights and odors, is objection 
ought to be eliminated absolutely. The prob|, 
presents complications, however, and some of thy 
are set forth herewith, followed by a statemen: 

conditions existing in Camp Hill View. 

Irish, Negroes, Hungarians, Austrians, P. 
Swedes prefer to have a woman prepare their ni 
they will eat in the mess halls without any « 
Italians and Portugese, however, persist in cooki: 
own food and in building a shack to do it in. T 
tom is a deeply rooted habit of the race, the « 
of economy not entering as an important clen 
though both nationalities are very frugal. Thi 
combine into small groups, usually for the reas 
they come from the same township in the “old co 
or that they speak a similar dialect, and the mem 
each group insists upon cooking and eating }) 
selves, although mingling freely at other times. 1 
it is that the outdoor cook house in this camp, wit 
20 fireplaces, is not looked upon with favor. Ther 
always be found one man in each group whom tly 
others will look to as a sort of leader, a man usually of 
more intelligence and through whom sometimes a cer- 
tain amount of reform can be brought about if one cares 
to go into it to that extent. Usually, however, any in- 
terference with this most tenaciously-clung-to custom is 
resented and the groups are often so closely bound to 
gether that the discharge or disciplining of one of their 
number wiil result in all leaving the work. The shack 
unquestionably acts as a sort of bond between the men 
and the job. If they find that they are to be permitted 
to follow this cherished custom they settle down, so to 
speak, and are not interested in looking elsewhere for 
work, a very desirable attitude from the contractor's 
point of view. It is among the Italians and Portuges: 
that the cheapest class of labor is obtained, so the simp- 
lest solution would be for the contractor to pay a wage 
high enough to attract other nationalities and then pro- 
hibit the shacks absolutely, a solution, however, that 
cannot often be brought about. The way the matter 
stands in Camp Hill View at present is to permit the 
shacks in a limited number, to concentrate them in one 
locality, and to give especial attention to this area in the 
daily cleaning up around the camp. This area should be 
cleaned early each morning as the evening meal is the 
only one for which any considerable amount of food i> 
prepared and cooked and, therefore, is the source of 
the scraps and garbage that, by decomposition, cause the 
unsanitary conditions and attract flies. The area in this 
camp is systematically cleaned, washed down several 
times through the summer with a stream of water from 
the fire hose, and is not offensive in smell or appearance. 

ConcLus1ion—The camp’ presents a neat and orderly 
appearance, free from offensive sights and odors, and 
has few flies or mosquitoes during the summer. Dur- 
ing the two years and eight months that the camp hias 
been in operation, it has been visited by many interested 
in social as well as sanitary problems. The health rec- 
ords are very satisfactory and the absence of fly-borne 
“eeasés is noticeable. No difficulties have ever heen 
thrown in the way of those whose duty it has been to 
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the regulations were being carried out but ex- 
has proven that a certain amount of vigilance 


pe ; . 
tial to the keeping up of the standard. One di- 
rn sult of the supervision is manifest in the general 


.r of the contractor’s force. They are of a higher 
. ‘| standard than in most camps. They are con- 
‘ and law abiding. There is very little disorder 
on the work or in the camp. The work has pro- 
| with no delays, with little friction and doubtless 
‘ more efficiency, a fact of importance to the con- 
trator from a practical standpoint and indirectly to the 
Board with its desire to deliver water to New York City 
at the earliest possible moment. From a sanitary and 
humanitarian point of view it has certainly registered a 
long forward step and the results are most satisfactory 
to those who have the interests of the measures ai heart. 

J. Waldo Smith is chief engineer of the Board of 
Water Supply, Frank E. Winsor is department engineer 
and Chas. E. Wells is division cngineer, in charge in the 
field of the construction of this portion of the line. 


Committee Reports on Sewerage and 
Sewage Disposal and on River 
Cleaning 


The sanitary enginering section of the American Pub- 
lic Health Association has a number of standing commit- 
tees. Among the reports submitted by these committees 
at the meeting held in Colorado Springs in September of 
this year Was one on sewage collection and disposal, and 
another on river cleaning. Abstracts of these reports are 
given below, together with some points brought out in 
a paper on shell fish and sewage disposal, which was in a 
measure supplementary to the report of the first named 
committee.* 


COMMITTEE ON COLLECTION AND DISPOSAL OF SEWAGE 


The members of this committee are Geo. S. Webster, 
chairman, Frank A. Barbour, Geo. A. Johnson, F. Her- 
bert Snow, J. L. Ludlow and Langdon Pearse. The re- 
port of the committee partook largely of the nature of a 
concise summary of the principles governing sewerage 
and sewage-disposal systems at the present day. It is, 
therefore, unnecessary to do more than call attention to 
some special points in the report. 

VeLocity oF FiLow—For self-cleaning velocities 
[ideal] gradients should not be less than 2 ft. per sec. 
for separate and 2% ft. for combined systems. Lesser 
gradients in order to decrease trench excavation are often 
used. These require more frequent flushing but other- 
wise give no trobule provided a smooth interior surface 
is secured. Well constructed, reasonably flushed sewers. 


. taking domestic sewage only, may have velocities as low 


as 1 ft. per sec. 

VENTILATION—The omission of the house trap and 
ventilation through the main house riser is favored by 
the committee. 

TrapE Wastes—The following classification of trade 
wastes with a few words of comment may be quoted from 
the report, as follows: 


(a) Heavy mineral solids, such as lime from glue works, 
dust from marble yards, etc., can form deposits in the sewers 
which retard the flow and reduce the carrying capacity. 





*The reports and paper will be published in the “Journal” 
of the association. 
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(b) Gelatinous materials, hair from tanneries, grease 
from wool works, and similar substances, by adhering to 
the perimeter, increase the roughness of the interior sur- 
face and so reduce the carrying capacity 

(c) Acid wastes injure the cement joints between brick- 
work or pipes, or attack concrete, causing leakage and de- 
struction of the fabric of the sewer 

(d) Liquids of high temperature may soften and injure 
the bituminous joints in pipe sewers used to prevent the in- 
filtration of ground-water 

(e) The discharge of live steam, volatile liquids or in- 
flammable gases, or the sudden emptying of vats of hot water, 
cause a serious menace to men working on the sewers. 

Trade wastes having the above properties should be 
strictly excluded from the sewer system, unless submitted to 
sufficient treatment to remove the objectionable character- 
istics, as, for instance, the wash-water from garages con- 
tains gasoline, which can be easily removed by passage 
through an intercepting tank, as required in London. 

In regard to the admission of other trade wastes, it may 
be said thaf it is cheaper to dispose of manufacturing wastes 
in combination with the sewage than separately, and som 
times purification is only made possible by admixture with 
the sewage. Generally, it is good civic policy to aid manu- 
facturing interests by providing an outlet for the liquid 
wastes, but obviously, since there is no greater obligation 
on the part of the community to take care of liquid than 
of solid manufacturing refuse, the power should be given 
those in authority to levy special assessments, based on 
some logical expression of the increased cost of maintaining 
the sewerage systems caused by the entrance of these wasies 
Further, it is evident that in many cases preliminary treat- 
ment of the manufacturing wastes must be required, and 
none should be admitted which will injure the sewer, in- 
crease the cost of maintenance beyond that involved in in- 
dependent disposal, or prejudically affect the treatment of 
sewage. 


FINANCE AND AssEssMENTS—In discussing the meth- 
ods of raising money to pay for sewerage systems, the 
committee suggested the cost should be distributed “in 
proportion to the benefits conferred” in accordance with 
the following plan: 


Thus, if a small part of the total expense is met by a 
general levy on all property to express the sanitary better- 
ment to the entire community, a larger part is raised by 
assessment on property abutting on streets where sewers are 
built, whether those sewers are used or not, and a still 
larger part is obtained by rentals for actual use, the relative 
benefits will be fairly indicated, and the opposition to the 
improvement by those not particularly in need of sewers may 
be thus removed. 


MetHops or TreaAtMEeNT—As regards sewage disposal 
and methods of treatment, the committee, as might be 
expected, gave expression to the very sensible view that 
is now generally accepted by engineers to the effect that 
the kind and degree of treatment should be governed en- 
tirely by local conditions, taking into account the whole 
drainage area of the stream and the use to which the 
water of the stream below the point of discharge of sew- 
age effluent is put. The summing up under this heading 
may be quoted from the report as follows: 


(1) Sewage, or effluent from treatment works, must con- 
tinue to be discharged in increasing quantities into running 
waterways and tidal estuaries. 

(2) The establishment and maintenance of conditions 
offensive te the esthetic senses through such discharge of 
sewage must be guarded against. 

(3). Where sewage is treated so that upon its discharge 
into the rivers and tidal estuaries no offensive conditions are 
set up as regards objectionable appearance and odors, and 
no undue load is placed upon the water filters within the 
influence of the sewage discharged, and where a suitable 
margin of safety is allowed; the problem of sewage disposal, 
broadly speaking, has been solved. 

With few exceptions, all sewage should receive some form 
of treatment, in order that offenses shall not result. These 
refer, first, to overtaxing the digesting or oxidizing power 
of the diluting stream; second, to the formation of sludge 
deposits on the bed and banks of the stream, these deposits 
putrefying later and setting up and maintaining offensive 
conditions; and, third, the presence of floating material and 
olly sleek. 
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Omitting from the problem of sewage disposal the influ- 
ence on water-supplies, it may be said that, with sufficient 
dilution and adequate velocities, screening to remove float- 
ing matter is the minimum degree of treatment required in 
any case. Usually, however, it is necessary to go further 
and remove the heavy suspended matter, leaving only that 
which is light enough not to deposit in the stream, and if the 
flow of the stream is sufficient to dilute the clarified sewage 
and prevent offense, the problem is solved. 

Fish AND SHELLFISH INDUstry—Regarding the fish 
and shellfish industry, the committee said: 

The fish industry is not usually affected in moderately 
polluted waters, unless certain trade wastes are present to 
taint the flesh with tastes, or poison the fish. The amount 
of pollution must be carefully studied, as well as the minimum 
oxygen content to determine whether the environment is 
favorable. Fish are usually eaten after thorough cooking. 

With shellfish, which in numerous instances are consumed 
uncooked, it is different, inasmuch as it is not feasible to ren- 
der sewage innocuous by itself, dangerous bacterial contam- 
ination of shellfish grown in grossly polluted waters can- 
not be prevented. And generally the value of shellfish in- 
dustries is of far less importance than the comfort and con- 
venience of cities and towns which are forced by circum- 
stances beyond their control to use running water for the 
disposal of their sewage. 

The conservation of the shellfish industry in polluted 
waters may be aided by the sterilization of sewage before 
discharge therein, but shellfish should not be harvested or 
marketed from water exposed to sewage pollution except in 
such localities where properly instituted technical authorities 
shall determine the origin of pollution to be sufficiently re- 
mote from the shellfish beds to avoid contamination. 


SKILLED Supervis1on—Particular emphasis is laid in 
the report upon the necessity of skilled supervision of 
sewage-treatment works and of either state or Federal 
control of the operation of these works. 

Lasporatory Controt—The value and importance of 
laboratories as aids or guides in the operation of sewage- 
treatment works is discussed by the committee near the 
close of its report as follows: 


LABORATORY CONTROL 


The operation of a sewage-treatment works is usualiy 
controlled by laboratory observations. 

The methods generally used are largely adapted from the 
sanitary examination of water, and in many ways this work 
could be simplified. 

What the operating engineer needs to know is whether 
each part of the works is being operated at its maximum 
efficiency, and whether the final effluent is suitable for dis- 
charge into the stream to maintain the standard set for that 
stream. For purposes of comparison with other cities more 
complete analyses are often desired of the crude sewage and 
of effluents. For instance, in the operation of a grit chamber 
the only important observation is the percentage of the dry 
residue which is organic, for if it is too high the velocity of 
flow through the grit chamber should be increased. 

In the operation of a percolating filter it is most important 
to know whether the filter is delivering a stable effluent, and 
the storage and unloading of the suspended matter. 

The most important facts required on sewage or effluent 
are the amount of settling material contained, the avidity 
for oxygen, and possibly the prevalence of pathogenic 
organisms. 

The methylene blue test for stability marked a consider- 
able advance, but even this has its limitations owing to the 
need of more extended data. Perhaps if natural conditions 
could be more nearly imitated the results would be more 
valuable. Small sample bottles, incubated airtight, afford 
quite different conditions from those existing in a normal 
stream with its constant absorption of oxygen from the air 
and the addition of oxygen liberated from green plants in 
the water. 

Tests which show the results of the biological activity 
in the exhaustion of available oxygen in the sample tell more 
clearly the fitness for an effluent to be discharged than the 
quantitative chemical analyses of the sample. 


Future Stupies—Finally, the committee suggests 
these recommendations for future work of the committee: 


The Council, in appointing this committee, asked that it 
should make recommendations for special fields for committee 
work. 


Vol. 70, No. 


In accordance therewith, it is recommended that 
committee of the Vital Statistics Section and the Sanita: 
gineering Section be appointed to make investigatior 
report upon the effect upon the death rate attribut 
introduction of a system of sewers. 

Also the relative efficiency in the protection of the 
health by the filtration of water and by the treatm 
sewage as measured by the death rate from wate: 
diseases. 2 

That a joint committee of the Laboratory Section a; 
Sanitary Engineering Section be appointed to make iny+. 
tions and report upon standard methods for the operatii 
supervision of sewage disposal works. 


able 


PAPER ON SHELLFISH CONSERVATION AND SEWAG) 
POSAL 


| 
I 


A paper with this title, by George A. Johnson, of > 
York City (a member of the Committee just noted ) 
reviewed in a brief and interesting way the possible «| 
gers to public health from shellfish. It was pointed . 
that the total annual output of the shellfish indust; 
the United States is now some 40,000,000 bu., value: 
about $20,000,000. Of this, nearly three-fourths is “. 
trolled by New York, Virginia, Connecticut, Marylai, 
New Jersey, Rhode Island, Louisiana and Massachusetts 
In discussing how shellfish grounds may be proto 
from sewage pollution without putting an undue burdey 
upon municipalities, Mr. Johnson said: 


Until the dream of the idealist is realized, and all sewav. 
is made innocuous before discharge there seems to be littl: 
hope that shellfish, where usually cultivated, are not to be 
considered to be and still remain a potentially dangerous 
article of diet for human consumption unless perhaps, after 
being harvested, they are removed to an unpolluted water 
and there allowed a period for self purging before being 
placed on the market. It seems to be reasonably certain that 
polluted shellfish when placed in constantly changing, un- 
polluted water, will purge themselves of impurities in from 
one to two weeks. This department of oyster cultivation and 
harvesting has received altogether too little attention in the 
past. 

This refinement in the preparation of shellfish for the 
market may not be the ultimate answer to the problem, but 
it deserves exhaustive study. If the results of such studies 
prove favorable there should not be a sensible oysterman 
whe would not gladly adopt it for with the codperation of a 
supervising Federal or state authority he would then be 
enabled to furnish for the market certified shell fish, and the 
thinking consumer could never object, but rather should 
heartily approve, of an increase in the selling price sufficient 
to cover the cost of such treatment, being assured of the 
purity of the food he is consuming. 

Until prohibited by Federal or state authorities shellfish, 
polluted and clean, will continue to appear on the table, and 
even if forbidden for public sale, they will still be used. 
Except in special well adapted cases it is impossible on finan- 
cial and other grounds absolutely to conserve the purity of 
shellfish by sewage treatment. Complete treatment of the 
sewage @ntering waters which flow over shellfish layings 
will improve existing conditions, and in special cases almost, 
if indeed not entirely, remove the existing danger, but to be 
thoroughly effective a condition is required, which is seldom, 
if ever, found at sewage-treatment works today. There would 
be required not only extreme conscientiousness in the opera- 
tion of the sewage-treatment works, paralleling the vigilance 
with which good water-filtration works are watched, but also 
interstate codperation, the whole order of affairs being super- 
vised by a supreme authority vested by law with power to 
approve or condemn. 

The conservation of the shellfish industry is a difficult 
problem, made so by the fact that common-law rights of 
sewage disposal into the sea and its estuaries have been 
and are being extensively utilized. To set these conditions 
back a century solely for the sake of conserving the oyster 
industry, where no other offense is created, is a matter which, 
if pressed, will engage active sanitary, financial and legal 
minds for many years to come. 


REporT OF THE COMMITTEE ON RIVER CLEANING 


The members of this committee are Geo. C. Whipple, 
chairman, Paul Hansen, secretary, Andrew J. Provost, 














QO. over 16, 1913 






The ore Horton and Harrison P. Eddy. The commit- 
tee . ted that since the problems which it has to study 
hav’ » many phases and require data which can only be 
obta. cd by detailed investigations made by municipal, 
stat: and national authorities, the most the committee 
can © expected to do is to codperate in such investiga- 
tion. and to try to “crystallize the results as they be- 
com available from time to time.” The committee also 
stat. | in passing that its title, River Cleaning, does not 
seer’ to be well chosen, and it therefore proposes to sub- 
stitv'e “Sanitary Control of Waterways” hereafter. 

After outlining the various viewpoints from which the 

oliution of waterways may be considered, the committee 
pe es ~ ’ 

stated that much of the confusion regarding water pollu- 
tion which now prevails “in the popular mind, and even 
in the minds of sanitarians, results from failure to ap- 
preciate the impracticability of applying the same stand- 
ards to all waterways.” The committee then proceeded 
to take up various viewpoints as follows: 

(1) Where the only thing necessary to do is to pre- 
vent nuisance “no greater requirement need be made 
than that the water be non-putrescible, free from un- 
sightly color and suspénded or floating matter, and that 
no sludge banks or other objectionable deposits be 
formed.” Standards for use in this connection based on 
the oxygen-absorbing powers of the water have recently 
been proposed by the Royal Commission on Sewage Dis- 
posal (British) and by the Metropolitan Sewerage Com- 
mission of New York City. 

(2) Where public water-supplies are involved the 
standard ought not to rest upon analysis alone, but upon 
the sanitary conditions of the watershed and the knowl- 
edge of the stream in general. 

On the important subject of stream pollution in rela- 
tion to water-supply we quote from the report in full as 
follows: 

(2) The permissible degree of waterway pollution where 
such waterways are used as sources of public water-supply 
is very difficult to determine, yet there is apparently a need 
for some such standard, even though it be a somewhat arbi- 
trary one. 

When such a standard is established it ought obviously 
to rest not upon analyses alone, but quite as much upon the 
sanitary conditions of the watershed as revealed by inspec- 
tion, upon knowledge of stream flow at high and low water, 
the population and industries tributary to the sewers, the 
distance of pollution above the water-works intake, and the 
like. In other words, some index must be obtained of the 
danger of infection. Nor must the esthetic sense of the com- 
munity be offended by using water obviously foul. 

Your committee regrets that it cannot present at this time 


a suitable index to be used as a standard for waterways that 
come within this grouping. 


(3) In water used for recreation purposes “esthetic 
considerations must play a predominant part.” There 
should be no evidence of sewage to the eye or nose, and if 
the water is to be used for bathing purposes untreated 
sewage should not be admitted “except at points so re 
mote that self-purification is assured at all stages of the 
water.” 

(4) Where fish are involved “the permissible degree 
of pollution in a waterway is an essentially economic 
proposition, to be decided after a comparison of the dam- 
age done or expected, and the cost of preventing the dam- 
age.” Experiments are needed to determine the quan- 
tities of oxygen needed to support fish life. 

The greatest danger to shellfish arises “from compara- 
tively small quantities of polluting matter not perceptible 
to the unaided senses, and here rather delicate methods 
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of bacterial analysis are needed to indicate the danger.” 
Studies of plankton are needed in connection with both 
fish and shellfish in relation to sewage treatment since 
each is dependent largely upon plankton for food. 

(5) The danger of sewage pollution to cattle “should 
also be regarded as one to be settled upon economi: 
grounds.” Anthrax is “about the only specific disease” 
involved, and this is very rare in the United States. More 
data are needed to determine the dangers to cattle from 
polluted waterways. 

(6) The measure of injury to industries by water 
pollution is also an economic one. 

(7) Sludge banks must be given some consideration, 
although only rarely to the results from sewage disposal 
proper, being found more frequently in connection with 
various sluicing operations. The report states that 
“sludge may result from undue restriction of waterways 
by heavy deposits of waste.” ; 

(8) Polluted water when used in irrigation may give 
rise to offensive odors if it lies upon the irrigated fields. 
There is also a “somewhat remote danger” of pollution 
of fruits and vegetables eaten raw after having come in 
contact with polluted irrigating water. Under ordinary 
conditions al] that it is required for irrigation waters in 
the way of regulation of pollution is “a condition of 
stability.” This subject, however, needs further study. 

The concluding portion of the report is as follows: _ 


It will be noted that in the foregoing discussion com- 
paratively ljttle emphasis has been placed upon the relation 
of waterway pollution and public health, but that much stress 
has been placed on the economic phase of waterway sanita- 
tion, and it is important that this phase be most fully recog- 
nized. As a mere matter of civic cleanliness and public 
decency public places and public waterways should be kept 
in a reasonably clean condition, but in approaching the solu- 
tion of any problem involving waterway sanitation the ques- 
tion should invariably be asked, “what is the value of the 
benefits derived as compared with the cost of maintaining 
the stream in an acceptably clean condition?’ 

Broad gencralizing must be avoided, for nearly every 
waterway is a law unto itself, varying in its remoteness from 
public view, in its variations between high and low water, in 
the accessibility of its banks, in the uses to which it may 
be put, and the physical condition of the water in its normal 
state and in other ways. 

The legal control of stream pollution and the sanitation 
of waterways varies greatly in the different states. In order 
to exhibit these differences and at the same time to ascertain 
their relative usefulness the committee has invited the engi- 
neers of a large number of state departments of health to 
present brief papers discussing the operation of the laws 
in their several states. And the committee wishes to take 
this occasion to thank those who have so kindly accepted 
this invitation. 

We hope that these presentations will form the nucleus 
of a more detailed compendium of existing state laws on 
the subject of streams pollution, to be prepared during the 
coming year, should the section see fit to ask the committee 
to eontinue its work. 


% 


The Prevention of Corrosion of iron in acid waters with an 
electrolytic method is proposed by the U. S. Bureau of Mines. 
which has made experiments with iron submerged in sul- 
phuric-acid solutions. The metal structure to be protected 
is to be made the cathode of the circuit, that is, current flows 
from the water to it. The current density and the actual cur- 
rent required for protection can be calculated from experi- 
mental data on the loss in weight of the metal when unpro- 
tected under the given conditions reproduced as near as pos- 
sible. This loss in weight per hour per unit area, divided 
by the electrochemical equivalent (weight dissolved or de- 
posited per ampere-hour) gives the current density to be em- 
ployed. This multiplied by the actual area to be protected 
rives the actual current needed. It is obvious that for good 
protection, the anodes, by which current is led into the water, 
should be distributed as much as possible so that the current 
may not return to the protected structure at one point only. 
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The Elkhorn Railway Extension 


By O. K. Moraan* 


SYNOPSIS—The railway extension described in this ar- 
ticle is the final link in a new route from the Ohio River 
valley to the manufacturing districts and ports of the 
South Atlantic states. It has a continual ascending grade 
from a valley bottom to a mountain summit. It is es- 
sentially a tunnel line, having no less than 21 tunnels 
(the longest 7804 ft.), while there are only eight bridges, 
the policy of the location being to pierce the mountain 
spurs rather than to span the ravines. Some heavy con- 
struction work was included on this line, and the article 
describes both the characteristics of the line and the 
methods of construction. 
% 

The original conception of the Carolina, Clinchfield & 

Ohio Ry. embodied a line extending from Elkhorn City, 


Numbers thus 18 Indicate Tunnels 
” » @ Resident Engineers ' 
Camps } 
C.C.0.0. Ry: New Line <a 
C.C.&0. RY. Present Lines +t 
Other Railways ———_——— {_ 





In May, 1912, it was decided to construct the | 
Extension, or the northern portion of the line, a! 
miles long, to its connection with the Chesapeake 4 
Ry. Its completion will give a short rail route fr 
Ohio Valley to the Carolinas and the south Atlant 
board, and will effect a considerable saving in d 
and time between many of the prominent com) 
points in each of these territories, as may be seen 
smaller map in Fig. 1. This extension also, will 0). 
a large undeveloped territory rich in timber, coa 
other minerals for practically its entire length. 
general conditions are shown by the map and 
Figs. 1 and 2. 

The town of Dante, Va., lies at an elevation of 
ft. above sea level. It is on the south slope and in . 





Fic. 1. Map or THE ELKHORN ExTENSION OF THE Carotina, CuincurreLp & Onto Ry. (witH SMati-Scare 


Map OF THE C. 


1000' 2000" 3000)" 
Vertical Scale 


' 
<<: 34.8 Miles ™ 


Fic. 2. 


Ky., the terminus of the Big Sandy Division of the 
Chesapeake & Ohio Ry., southward to Spartanburg, 8. 
C., which is a railway center, with lines to Atlantic coast 
ports. For various reasons, however, the construction of 
the line between Elkhorn City and a point about 35 
miles south (known as Dante, Va.) was not undertaken 
at the same time that the remainder of the line was con- 
structed in 1906, 1907 and 1908. The railway was de- 
scribed in ENGINEERING News, Jan. 21 and June 10, 
1909. 


*Office Engineer, Carolina, Clinchfield & Ohio Ry., Johnsor 
City, Tenn, 


, ©. & O. Ry.) 


NORTH CAROLINA 


PROFILE OF THE CAROLINA, CLINCHFIELD & Onto Ry., INcLuDING THE ELKHORN EXTENSION 


of the deep hollows of the so called Sandy Ridge, a range 
of the Cumberland Mountains, which has a general 
northeast and southwest trend for a distance of about 
100 miles, and which connects on the south end with the 


main range of the Cumberland Mountains. The aver- 
age height of the range in this vicinity is about 2700 ft. 
above sea level. Elkhorn City has an elevation of 795 
ft. at the C. & O. Ry. station, and lies in a loop of Rus- 
sell Fork, surrounded by high mountains. 

The problem of passing Sandy Ridge by a satisfactory 
line was the most serious one encountered in building 
this connecting link, and engaged the attention of the 
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Fig. 3. Rar~way ConstTRUCTION THROUGH “THE BREAKS” IN THE PINE MOUNTAIN RANGE (CUMBER- 
LAND MOUNTAINS) ; KENTUCKY-VIRGINIA 


engineers from time to time for a period of seven years. 
This study resulted in the final adoption of the present 
plan, calling for a tunnel 7804 ft. long. 

After passing Sandy Ridge going north, the line fol- 
lows the valley of McClure Fork (a tortuous mountain 
stream) for a distance of 21 miles. Thence it follows 
the valley of Russcll Fork for 11 miles to Elkhorn City. 
Russell Fork is a tributary of the Big Sandy River, which 
breaks through the Pine range of the Cumberland moun- 
tains by a deep, tortuous, rocky gorge known as “The 
Breaks.” This region is notable in Kentucky, Virginia 
and West Virginia for its general inaccessibility from 
the outside world.: ‘The character of the country is indi- 
cated by the accompanying views. Fig. 3 is a view in 
“The Breaks,” between “The Towers” and the State Line 
tunnel (No. 2). Fig. 4 shows the roadbed beyond the 
Pool Point tunnel (No. 1), looking north from the ridge 
above the north portal of the tunnel. 


ConstruUCTION WorK 


The difficulties of construction of this line are those 
usually attendant upon building a 10° line in a 20° 
country, which means either many tunnels or many 
stream crossings. On account of the difficulty of get- 
ting in supplies, as well as considerations of future main- 
tenance and satisfactory grades, it was decided to raake 
a free use of tunnels and eliminate as much bridging of 
streams as possible. For this reason, while there are 
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Fig. 4. RoapBep NortH or Poo.t-Point TUNNEL, ALONG 
Russett Fork, in KENTUCKY 


(The lower right-hand corner of the view is over the porta) 
of the tunnel.) 











764 


only eight bridges (with an aggregate length of 2125 
ft.), there are 20 tunnels with a total length of 20,531 
ft. 

The line in general lies on the steep mountain slopes, 
well above the stream bed. The work is heavy, about 
70% of the = being solid rock. About 3,000,000 


i 
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, “Neat line of excay. F er 
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Wood Packing 
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Fic. 5. STANDARD TUNNEL SECTION; 
CLINCHFIELD & Onto Ry. 


CAROLINA, 


cu.yd. of grading and 26,000 cu.yd. of masonry are re- 
quired. The work has no unusual features, except those 
due to the rough topography and generally inaccessible 
nature of the country. These conditions increase the 
difficulties of getting in supplies and keeping labor, and 
required the building of new roads. The labor trouble 
seems perennial with all jobs remote from the big cen- 
ters of population. 

There are eight steam shovels on this outside work 
(exclusive of those in the tunnels). Several of the cuts 
exceed 50,000 yd. One fill has 180,000 yd. and is 90 ft. 
high; another has 154,000 yd. and is 95 ft. high. Via- 
ducts were originally contemplated for these, but fills 
were decided upon later. 

Construction was started in June, 1912, and it is ex- 
pected that the line will be completed early in 1914. 
The Sandy Ridge tunnel is the controlling point which 
determines the time required for completing the line. 


CURVES AND GRADES 


The maximum curve is 10°, and 10° curves are rather 
numerous, due to the configuration of the country. The 
average curvature is 6° 26’ and the total curvature 
6339°. The percentage of tangent in the line is 45.7%, 
which is high for this sort of country. All curves of 3° 
and over have transition curves (Talbot’s system), and 
all curves on grades are compensated at the rate of 
0.035% per degree of curve. 

The grades are all ascending southward from Elk- 
horn City to the southern end of the Sandy Ridge tun- 
nel, beyond which there is a descent for a short distance 
to the connection with the present line at Dante (Fig. 
2). The grades are approximately as ‘follows, starting 
at the Elkhorn end, and all are compensated for cur- 
vature: 7 mi. with a maximum of 1.5% with a 


©, 19 mi. 
maximum of 0.8%, 6 mi. of 1%, 1% mi. of 0.5% 
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through the Sandy Ridge tunnel, and finally 1.; 
1.8% descending grade into Dante. 

It is probable the heavier traffic will be south 
and the 1.5% grade near Elkhorn and the 1% 
up to the Sandy Ridge tunnel will be operated b: 
ers. The total ascents are 1046 ft. and total . 
76 ft. Much attention was given to the matter o 
ient and it is believed these grades give the best o 
conditions obtainable for a line of this cost 
be approximately $5,000,000. 
proximate 


, whi 
The train loads wi 
2700 tons, hauled by a single Mallet |: 
tive of 72,300 lb. tractive power, assisted on the 
grades by a 2:8:9 locomotive of 40,000-Ib. t: 
power. 
TUNNELS 

The standard tunnel section of the C., C. ee 2 
is shown in Fig. 5. It is 18 ft. wide and 22 
in the clear, after lining is in place, and ies al 
space overhead for smoke and ventilation, as w 
ample side clearance. Fig. 6 shows the south end of 
Pool Point tunnel (No. 1), and immediately in 
of it is the form for the abutment of the bridge \ 
will carry the line across the river. The same eee on 


exists at the Skagg’s Hole tunnel (No. 5), 
this tunnel is not so high above the water. 
All except two of the tunnels are being driven by 
common method of first excavating the heading and {| 


xcept that 


. 6. Sours Enp or THE Poot-Point TUNNEL, AND 
Nortu ABUTMENT OF THE PooL-PoInT BRIDGE 
(115 Fr. anove THE WaTeR LEVEL OF 
Russe_tt For) 


the bench. The two exceptions are where the material 
is such as to require immediate placing of a timber lin- 
ing, in which case the bench is kept close up. A steam 
shovel is being used to take out the bench of those known 
as the Goff, Red Ridge and Sykes tunnels. For the lined 
section of tunnel, the approximate quantities per lin. ft. 
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of el are as follows: net excavation (to 3 in. outside 
of . rbering), 21.7 cu.yd.; concrete lining, 4.61 cu.yd.; 
tin ring, 600 ft. b.m. In wet tunnels, the engineer 
equire the bottom to be excavated 1 ft. below sub- 
eri». for which the contractor is allowed 0.66 cu.yd. per 
lin. :. of tunnel. 

ile nothing has been done toward lining any of the 
tun els of this extension, the methods used will probably 
be <imilar to those used for the past three years on the 
pre-ent operated line. The concrete is mixed by a ma- 
chine at a plant conveniently placed near one portal 
aud is deposited by gravity in the specially equipped 
seallold-ear shown in Fig. 7. 

This car is hauled by a cable attached to the drum 
of a hoisting engine, being moved in and out of the tun- 
nel to and from a temporary siding. From the various 
decks of this car the concrete is shoveled into place. 
Wooden forms are used. The method has proved very 
economical and satisfactory. 

The width of tunnel on curves is shown in the follow- 
ing table, which gives also the superelevation and speed 
allowed. The total width in any case is 18 ft. 


Width of tunnel on curves 


Curve Inside curve Outside curve Superelevation Speed 
Deg. Ft Ft. In. m.p.h. 
1 9.14 8.86 1 45 
2 9.26 8.74 13 36 
3 9.35 8.65 2} 35 
4 9.42 8.58 3 34 
5 9.49 8.51 3} 33 
6 9.56 8.44 4 32 
7 9.63 8.37 44 31 
8 9.63 8.37 44 29 
9 9.63 8.37 4} 27 
10 9 63 8 37 43 26 


Sanoy Rivce TUNNEL 


The construction of this tunnel governs the time re 
quired for the completion of the line, as explained above. 
Consequently, every effort was made to get this under 
way first. The contractors immediately put two large 
steam shovels at work on the south approach cut, which 
contained 70,000 yd.; and as soon as a shovel could be 
got across the mountain, work was begun on the north 
approach cut, containing 55,000 yd. The south heading 
was started in the middle of October and the north head- 
ing the middle of November, 1912. The present rate 
of progress is about 100 ft. per week for both ends, head- 
ing and bench being driven close together. 

The tunnel is being driven from each end, no shafts 
being used. The method of driving is as follows: the 
heading is driven about 12 ft. in advance of a sub-bench, 
which in turn is about 10 ft. in advance of the bottom 
bench, and all are shot together. Drilling is done by 
3%-in, Ingersoll-Rand drills operated by compressed air. 
Mucking is done by Marion shovels, also operated by 
compressed air, the machines being equipped with air re- 
ceivers instead of boilers. These shovels are fitted with 
114-yd. special rock buckets. 

Compressed air is furnished from two plants, one near 
each end of the tunnel, and each equipped with an In- 
gersoll-Rand compressor with a capacity of 1800 cu.ft. 
of free air per minute. The compressor is belt-con- 
nected to a 300-hp. electric motor receiving current from 
a private power plant. The current is 6600 volts and 
passes to a transformer at the compressor plant, which 
delivers it to the motor at 2300 volts. From the com- 
pressor the air goes to a receiver 54 in. diam. and 12 ft. 
long, thence by an 8-in. pipe line to the tunnel portal. 
At this point it reduces to a 6-in. line for a distance of 
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1000 ft., then it is further reduced to a 5-in. line, and 
carried to the drills and to the air receiver on the power 
shovel. 

Haulage of the muck ts done by two electric locomo 
tives at each end of tunnel, handling 4-yd. dump cars. 
The locomotives at the north end are each of 5 tons 
weight; at the south end there is one of 5 tons and one 
of 6 tons. They all receive 250-volt direct-current from 
a No. 00 wire of figure 8 section, current being gener 
ated by a 125-hp. motor at each compressor station. 

To expedite ventilation, which during certain weather 
conditions is poor, there has been installed at the south 
end a fan, driven by a 20-hp., 2300-volt motor. The 
displacement of the fan is 2500 cu.ft. of air per minute, 
which is drawn from the tunnel through an air line of 
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galvanized sheet iron 14 in. diameter. A_ ventilating 
plant will soon be installed at the north end of the tun- 
nel. The tunnel is lighted by electricity on a 220-volt 
circuit, from a small transformer located at the com- 
pressor plant. 

At present the force is being worked in two 10-hr. 
shifts, except Sundays. At the south end, the material 
is gray slate with sandstone roof. At the north end, 
it is gray sandstone with seams and some slate on the 
bottom. It is probable that a portion of the tunnel will 
need lining. 


BrIDGES 


Seven of the eight bridges have deck plate-girder 
spans, and there is only one truss span. The substruc- 


ture work is of concrete, and Fig. 8 shows the two abut- 
ments and four piers for the Open Fork bridge at Nora, 
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Va. This has three girder spans of 70 ft., with a height 
of 40 ft. from low-water level to the rails. All the 
bridges are designed for the E-60 loading of Cooper’s 
specifications. When a bridge occurs at a curve, the 


Fig. 8. Concrete Piers AND ABUTMENTS OF THE OPEN 
Creek Bringer, Nora, Va.; C., C. & O. Ry. 


(The view shows the temporary trest!es used in building the 
approach embankments.) 


span is tilted by varying the height of the shoes, thus 
securing the proper superelevation of the track without 
placing corbels under the ties. 

The truss span is in the bridge crossing Russel] Fork 
at Pool Point, two miles from Elkhorn City. The site 
of this (immediately south of the tunnel) is shown in 
Fig. 6. The bridge crosses the river over a pool 50 ft. 
deep, and is 115 ft. above the water. During freshets 
this pool becomes a veritable whirlpool, and unusual pre- 
cautions in the erection of this bridge are necessary, as 
floods are liable to occur at any season of the year. It 
was finally decided by the bridge company having the 
contract, to erect the truss span by means of a temporary 
steel falsework of A-frame construction. 

This bridge has a deck span of 270 ft., with a girder 
span of 50 ft. at one end and 70 ft. at the other, as shown 


, 
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Fie. 9. Tur Poot-Pornt Brince; CaroLiIna, CLINCH- 


FIELD & Onto Ry. 


Fig. 9. It is on a grade of 1%, and at its lower end 
is the spiral or transition curve of a 7° curve. It will 
be seen that the masonry consists merely of four small 
pedestals for the truss seats and two small abutments. 
The pedestals are 8x8 ft. on top, with sides battering 
3:12. They are reinforced near the top by two layers of 
34-in. bars, the bars being wired together and having 
the ends bent down vertically about 9 in. The concrete 


is a 1:2:5 mixture for the abutments and 1-: 
the pedestals and the bridge seats on the abutme; 


north abutment is only 50 ft. from the tunne 


RoADBED AND TRACK 


The roadbed is being constructed 22 ft. wide j) 
20 ft. in rock, and 18 ft. on embankments, in a 
with the sections shown by Fig. 10. The dit: 
made exceptionally wide to accommodate the 


Fig. 11. Resipent ENGINEER’S HEADQUARTERS Nevr 
Mixvarp, VA, (Resipency No. 4); C., C. & O. 


(When the line is opened these buildings will be occupied 
the section foremen and section gangs.) 


ditcher, which this road uses in maintaining its ditches. 
The track will be laid with 85-lb. openhearth steel rails 
of the Am. Soc. C. E. section, in 33-ft. lengths, with 
Bonzano joints, %-in. Harvey grip bolts and 2880 ties 
per mile. Passing sidings with a clear length of 4000 
ft. are provided at intervals of about 7 miles. 

The engineers’ quarters of residency No. 4, near Mil- 
lard, Va., are shown in Fig. 11, and this is typical of 
the character of the buildings constructed. These build 
ings will be used by the section foremen and gangs after 
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Fig. 10. RoapBep Cross-SECTIONS OF THE CAROLINA, 
CLINCHFIELD & Onto Ry. 


the completion of the line. Each building is 2349x29l. 
ft. in plan and has four rooms, with a covered porch 
along the front and at the rear. 


ENGINEERS AND CONTRACTORS 


All location and construction work are under the di- 
rection of Ward Crosby, Chief Engineer of the Carolina, 
Clinchfield & Ohio Ry. The writer is office engineer, 
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construction work is divided between six resi- 
Ks rineers. The Rinehart & Dennis Co. has the gen- 
| itract for grading and masonry, and the Ameri- 
' dge Co. has the contract for all bridge work. 
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Unsurfaced Roads* 


By W. S. KELLERt 


, million one hundred thousand miles of roads in the 
| States are unsurfaced or rather have not been re- 
sul ed by the hand of man. Until within recent years it 
sidered next to impossible to make a good road of 


as iry earth without surfacing with stone, gravel or other 
hard material. The absence of suitable material in vast sec- 
tions of the country and the high cost of it when handled 
py railroads have forced attention to earth or unsurfaced 


» Unwattneed roads may be divided into three classes: 

First, the ordinary country road opened when this coun- 
try was young, leading from one settlement to another or 
from a farmer’s home to that of his nearest neighbor. We 
have many roads in Alabama now in use that were opened 
mae traveled by General Andrew Jackson, both on his march 
to fight the British at New Orleans and the Indians in south 
Alabama and Florida. Of course, such roads were opened 
hurriedly and little or no attention was given to grades or 
alignment. In the construction now of more modern roads, 
it is difficult to better the alignment of these roads on ac- 
count of homes, churches and schools which have been built 
close to these highways. However, in many places, these 
roads have been and are being changed to meet the demand 
of traffic of today. The genuine bad roads of the South be- 
long solely to this class. The great amount of work neces- 
sary to keep them is passable condition disheartens the man 
who by law is compelled to work them. Until these roads 
are re-located, avoiding heavy grades and marshy bottoms, 
sharp angles and useless twists and graded so that they will 
have good drainage, we may expect them to be bad. 

The second class of unsurfaced roads are the ordinary 
graded earth roads which have proper alignment, grade and 
drainage. The construction of an earth road is simple, but 
sometimes the simplicity of it causes the average county 
commissioner or supervisor to overestimate his ability as a 
road builder. The proper construction of an earth road con- 
sists of first: A careful inspection by the proper official to 
determine what beneficial changes in grade and alignment 
can be made, taking into consideration initial cost and cost 
of maintenance. The center line and grade of the road 
should be cstablished by an engineer. After the center line 
has been established and width of roadbed agreed on and 
grade established, construction work can begin. 

The proper and efficient grading force for the work 
should consist of a foreman, eight or ten good two-horse 
teams with drivers, one wheel and one drag scraper for 
horse teams with drivers, one wheel and one drag scraper for 
each team and one extra wheeler and drag for emergencies, 
one good railroad grading plow, one grading machine, one 
split-log drag, one dump man and one loader with five or 
six extra men for grubbing and other work. The foreman 
should be an experienced grading man who understands 
handling earth and knows when it is proper to use drag 
scrapers, wheel scrapers or wagons. 

The road should be so graded that the ditches or gutters 
are parallel with the center line of the road and a uniform 
distance from it. When completed the road should be uni- 
form in width and surface should be smooth and even, free 
from holes and high places with a uniform crown with a 
fall of one inch to one foot from center to gutters. On grades 
this ratio of fall should exceed that of the grade to such an 
extent that water will readily flow to the ditches instead of 
down the road. Drain pipe should be freely used and no wa- 
ter should be allowed to flow over the road if it can be 
avoided. 

We have in the South nearly every kind of soil from 
sticky gumbo on the one hand to coarse sand on the other. 
The methods used for improvement of roads through a sec- 
tion of one will not do altogether for the other. The worst 
roads by far that we have in the South are in our rich and 
fertile prairie lands where, unfortunately, there is very little 
road building material to be found. This soil readily ab- 
sorbs water and becomes very sticky after rains. It ex- 





*Papver before the American Road Congress, Detroit, Mich., 
Sept. 29-Oct. 4, 1913. 


#State Highway Engineer of Alabama. 
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pands freely and dries rapidly when the sun shines and be- 
comes very hard under the tamping effect of teams and 
vehicles. From observation and experience I have learned 
that these roads of all others require a very high crown and 
the driving surface should only be wide enough to allow two 
vehicles to pass. If a road is narrow with a fall of not less 
than 1% in. to the foot, water will shed rapidly to the 
ditches and the entire surface will dry out rapidly A road 
of this kind can be constructed quickly and at little ex 
pense with a grading machine, or even with a aplit-log 
drag. The latter method will require more time, but in the 
end will be found to be very satisfactory No earth road can 
be maintained in good condition unless it is s0 constructed as 
to drain well and unless it is kept free from ruts and holes 

The third class of unsurfaced road which we frequently 
have to deal with are those in sections of country where the 
soil or earth is really road building material, composed 
either of gravel, sand-clay or top soil so that when the road 
is graded it is, in fact, surfaced Where this condition exists, 
splendid roads can be built at a minimum cost 

The maintenance of unsurfaced roads is radically different 
from the maintenance of surfaced roads One man with a 
team and drag should be able to keep in good condition 20 
miles of ordinary graded earth road It has been difficult to 
convince county authorities in the South that this little ma- 
chine is of value 

The writer when in charge of road work in a Tennessee 
County inaugurated a system of dragging that proved very 
successful. Ten roads were graded a distance of three miles 
each. The grading was completed in November. With the 
surface of these roads fresh and loose, it was a foregone con- 
clusion that the winter rains would soften them to the extent 
that they would become impassable under heavy traffic. Con- 
tracts were made with a farmer on each of these roads to 
keep them dragged during the months of December, Jan- 
uary, February and March and the price paid was 30c. an 
hour for a man and team The county furnished the drags 
As an inducement to the men to do good work, the county 
offered prizes of $25, $15 and $10 for the best kept roads. 
Specifications for dragging and rules governing the con- 
test were furnished each contestant One important rule 
was that the prizes would be awarded to the men who 
kept their roads in the best condition at the least cost. In 
order that the engineer might keep in close touch with the 
work, postal report cards were furnished each man and 
they were required to fill them out every Monday show- 
ing the distance dragged, hours consumed and cost for the 
previous week and mail them to the office of the engineer 
In this way it was practically impossible for a dishonest 
man to render an account for more time than he really con- 
sumed without it being detected or if he worked more than 
Was necessary, the reports of the other contestants when 
compared with his disclosed it On the other hand if one 
should be neglecting his work by not dragging sufficiently it 
was likewise detected. This 30 miles of road was kept in 
splendid condition despite the fact that two heavy snows 
fell during the four months. The most interesting fact con- 
nected with the contest was the road that was awarded first 
prize cost the county only $15, or $5 per mile, for the winter. 

In many Southern States the roads are maintained or at 
least are supposed to be, by what is known as statute labor. 
which means a man subject to road tax may work out his 
tax under the direction of a “beat” or district overseer. 
Such labor is practically worthless and few men are required 
to work out the stipulated number of days. As it seems to 
be impossible to entirely abolish statute labor, the ques- 
tion that confronts us now is, What is the best system 
coupled with this labor to use in the maintenance of our 
roads? 700d results have been accomplished in several 
counties in Alabama by putting the work in the hands of a 
few regularly employed foremen who give all of their time 
and attention to the work, instead of leaving it to many beat 
overseers who work when it suits their convenience, or do 
not work at all when it suits them, as it usually does. These 
foremen are furnished with two or three teams with regular 
drivers,- wagons, scrapers and grading machines, split-log 
drag and necessary small tools and as many beats or dis- 
tricts assigned to each as he can work. A census is taken 
in each foreman’s territory at the first of the yeer of all 
men subject to road duty and he is furnished with a list of 
names and is required to work every man who has not paid 
the required amount of cash into the County Treasury in 
lieu thereof. No foreman is allowed, under penalty of dis- 
tmissal, to receive cash from work hands, but such hands as 
desire to pay must make their pavements to the proper 
county official at the Court House. This method has proven 
good in most cases, but as a general thing I do not think 
the best results can be accomplished by permitting men to 
work out their road tax. 
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The Wisconsin Water Power Law 


A recent enactment of the Wisconsin Legislature 
(Chapter 765, Laws of 1913, known as the “Water 
ower Act”) has put all water-power developments (ex- 
isting and future) in that state under the control of the 
Railroad Commission, placing them practically on the 
same plane with public utilities in general. Such wide- 
spread interest has been manifested in the new regula- 
tions that a brief abstract of the law is given below. The 


sequence of topics generally follows the law, but the 
phraseology does not. 


The commission is directed (1) to make a complete survey 
of the navigable waters of the state (with the assistance 
and coéperation of the state and Federal geological surveys 
when practicable), (2) to make a complete investigation of 
all existing dams and franchises, permits, etc., under which 
they are operated and to report this information to the 
legislature with recommendations in the public interest, (3) 
to survey and report on all power sites within the state 
whether developed or not, (5) to maintain gaging stations on 
all navigable waters. 

No dam can hereafter be constructed unless the commission 
shall determine that the place is a suitable power site and 
that the work proposed will not interfere with any other 
dams authorized for river improvement. The improvement of 
river navigation, the construction, maintenance and use of 
all dams, and control of river level and flow are placed under 
the supervision of the commission. The commission is to de- 
termine reasonable methods of construction, equipment, main- 
tenance and operation of any improvement, and no dam can 
be constructed until plans and specifications have been ap- 
proved by the commission. Except in emergency (protection 
of life, health or property), no substantial alterations or 
additions can be made to any dam without an investigation 
and order of the commission. On complaint or on its own 
motion, the commission may examine any dam, structure or 
reservoir, and, if one is found, unsafe, it must determine 
what work is necessary, and it may order such work done. 
In cases of emergency the commission may, without notice, 
cause any stored water to be drawn out. 

The act provides that all dams in navigable waters must 
conserve and protect navigability. The commission is directed 
to require timber slides, locks, boat hoists or marine railways, 
spillways or flood gates, protecting booms or piers, and 
benchmarks showing allowable minimum and maximum 
heights of water level. Every dam owner, except a munici- 
pality, must pay an annual inspection fee of 10c. per horse- 
power storage capacity at ordinary stages (with a minimum 
of $10). Corporations holding a franchise under the new 
law are subject to the duties and liabilities of river-improve- 
ment companies under the general law but are entitled to 
reasonable tolls for navigation facilities. The tolls are sub- 
ject to commission regulation like public-utility rates. 

No person, firm, corporation or municipality may hereafter 
use a dam across any navigable stream without authority of 
law, legislative act, or a franchise under this act. Franchises 
authorizing the construction, maintenance and use of dams, 
where not more than 250 hp. can be developed, and dams for 
improving navigation, may be granted to any person, firm or 
corporation, or to any municipality. But franchises covering 
sites where over 250 hp. can be developed may be granted 
only to corporations or municipalities. 

Applicants must file a description of the power site and 
proposed dam, show the extent and method of navigation 
improvement, list all riparian owners affected, name the 
nearest city above and below the site, and the nearest dam 
existing above and below, present a large-scale map of the 
power site and all lands affected, state the amount of power 
proposed to be generated, and describe the market territory. 
The applicant must propose (1) fully to develop the available 
water power and to install such auxiliary power as the com- 
mission finds advisable, (2) to install a prescribed system of 
accounting and authorize the commission to audit revenues 
and to approve expenditures for construction, (3) to terminate 
contracts, not more than 30 years after the franchise date, 
giving the commission right then to require that power de- 
livered to distant points be furnished to nearer points, (4) 
to give the state right after 30 years to collect a specific 
amount per horsepower developed, provided the state have 
constitutional power to, and shall engage in improvement 
of navigation; (5) to sell its property at reproduction cost 
to a municipality or to the state if it then have constitutional 
power to purchase. 
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On receipt of an application the commission is di; 
give a public hearing advertised for three weeks, Th 
cants are required to notify every person interested in 
lands. On notice of favorable action upon an app 
articles of incorporation are to be filed with the com 
These papers are to be approved and filed with the « 
of state. Incorporating power formerly vested in thi. 
is transferred to the commission so far as concerns 
power and river-improvement concerns. 

A franchise will continue in force until the «: 
municipality exercises its option to acquire the prop 
which case both corporate charter and franchise te) 

When such property is acquired just compensation mi 
include any value for the franchise. The law spe: 
denies the existence of any private property right in 
or the use of water, and permits no state agency to pa 
pensation for value of any power site because of water 
or the use of water power. Property located within o: 
out the corporate limits of a municipality may be a 
for public municipal purposes after condemnation proce: 
When a state or municipality exercises its option to pu: 
it is required to give existing customers preferential] rig 
service; but such right shall not continue more th, 
years. 

If a grantee, having a dam of less than 250-hp. cap 
desires to increase it over that figure or shall desire to co 
up that with any other developed water power to comp! 
development of more than 250 hp., application must be n 
for a charter and franchise as for the larger developm: is, 
No transfer or assignment of franchise is valid unless @ 
commission shall approve it, and no franchise can be assiviod 
to foreign corporations. A franchise granted to a munici- 
pality cannot be assigned to any person, firm or corporation 
except as security for a loan, and the latter may hold title or 
operate only three years. No municipality may execute a 
lease or contract for the sale and use of power for periods 
longer than 15 years, and only on the approval of the com- 
mission. 

If any improvement under this statute shall be owned, 
leased or controlled in any way so as to effect an unlawful 
combination or a restraint of trade in the sale of power, then 
the commission may take possession of the property by re- 
ceivership proceedings, the members of the commission being 
appointed as receivers for such period as the courts may de- 
termine. 

Violations of this law are punishable by forfeiture of up 
to $1000 for each violation. A sufficient sum is directed to be 
annually appropriated out of money in the treasury sufficient 
to carry out the provisions of the act but not to exceed $25,000 
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The Australian Circumcontinental Railway, which is 
eventually to run from Kalgoorlie, in Western Australia (at 
which point it connects with a railway already built to th: 
western coast at Perth) to Port Augusta, on the southern 
coast in South Australia, is now under construction. This 
line has been under discussion in Australia for many years 
(see “Engineering News,” Jan. 5, 1905, July 30, 1908, Jan. 6, 
1910). According to a note in the engineering supplement of 
the London “Times,” the road was started during 1912, and 
the rails have now been laid for a distance of some 10 miles 
from each end. Construction had, however, been delayed, by 
the non-delivery of rolling stock. It is intended to use track- 
laying machines and other labor saving devices in the con- 
structien of the line, as considerable difficulty is anticipated 
in obtaining suitable labor. What there is, is very ex- 
pensive. Owing to the poor nature of the country, little local 
traffic is expected, but there will be a large passenger and 
mail traffic between the eastern and western states. From 
the point of view of defense, according to the “Times,” the 
railway is essential, as at present all communication be- 
tween Eastern and Western Australia would be cut off if 
command of the sea were lost. The total length of the 
Transcontinental Railway will be 1063 miles. The gage is 
to be the standard, 4 ft. 8% in. 

The following table is given in the “Times” to show the 
state of railway construction in Australia at the present 
time. 


Railways open 
for public traffic Miles of railway 
owned by per 10,000 
government Population inhabitants 


1,737,335 22.06 
1,354,405 26.74 
67.30 
46.09 


Name of state or country 
New South Wales 
WE sc cckaua ses 
Queensland,...... 
South Australia. . 
Northern Territory... ; ; 
Western Australia.... 85.94 
Tasmania 26.08 
Commonwealth of Australia... . ¢ 36.39 


* Port Augusta-Oodnadatta line transferred to Commonwealtb. 
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Excess Condemnation to be Voted on 
in New York State 


City engineers and many other city officials as well 
have often observed the embarassment and economic loss 
caused to cities in condemning real estate for street and 
other public improvements through the cities being lim- 
ited to the taking of only the area required for the pur- 
pose in hand, regardless of the shape and size of either 
the portion of any given lot which is taken or of that 
which is left. As a consequence of this restriction, which 
is almost, if not quite, universal in the United States, 
our cities often have to pay the full value of a lot for 
only a portion of it, and sometimes a small portion at 
that. 
In sharp contrast to this requirement, European cities 
are quite generally allowed to take land outside the area 
to be devoted to public use, and subsequently to rearrange 
the remaining odd-shaped parcels in accordance with a 
well devised plan and sell the land with suitable restric- 
tions on the character of the buildings to be erected upon 
it. As a result of this foreign plan, substantial savings 
are effected in the cost of land, and sometimes a profit 
through appreciation in value due to the city improve- 
ment—that is, the city gets for itself the unearned incre- 
ment which its action alone has created. 

The practice of taking more land than is needed for 
a public improvement is known as “excess condemna- 
tion.” A constitutional amendment authorizing that 
practice in New York State was passed by the legislatures 
of 1912 and 1913 and now requires only the sanction of 
ihe voters of the state at the coming election on Nov. 4. 
It is to be hoped that the vote will be favorable and that 
like constitutional amendments will be adopted in other 
states where like authority does not exist. 


oe 
eS 


The Flooding of Culebra Cut on the 
Panama Canal 


Since the most gigantic task in connection with the 
Panama Canal work has been the excavation of the nine- 
mile long Culebra cut through the Continental divide, 
so the most notable landmark in connection with the 
gradual completion of this greatest of engineering works, 
was without doubt the flooding of the Culebra cut exca- 
vation on Oct. 10. 

As our readers who have followed the progress of the 
work are well aware, all the excavation work on the canal 
through Culebra cut has up to this time been done in the 
dry by steam shovels. The cut has been drained by grav- 
ity to the east and to the west as the work proceeded ; 
and at its eastern end a dike across the channel at Gam- 
boa has prevented the flood waters of the Chagres River, 
and within recent months the rising waters in Gatun 
Lake, from flowing into the cut. As the level has ‘been 
gradually lowered by excavation it has been necesasry to 


use pumps to lift the drainage water from the cut over 
the Gamboa dike. 

On Oct. 1 the valves in the four 24-in. drainage pipes 
through the Gamboa dike, into which the pumps dis- 
charged, were opened and the waters of Gatun Lake were 
allowed to flow through the pipes into the cut for ten 
days. On Oct. 10 a charge of forty tons of dynamite, 
distributed in holes along the length of Gamboa dike, 
was set off, the initial electric impulse causing the ex- 
plosion originating in an electric push button installed in 
the offices of President Wilson, at Washington, D. C. By 
special connections of land and submarine telegraph, this 
impulse was transmitted the entire distance from Wash- 
ington to Panama, to set flowing the current which dis- 
charged the great blast. 

While a certain amount of excavation remains to be 
done in the cut by dredging, it may fairly be considered 
that the present flooding of the cut, which for the first 
time establishes a navigable channel across the Conti- 
nental divide, is the most conspicuous landmark in the 
completion of the work. 

The only feature for regret in connection with this 
notable occasion is that the engineer who has been most 
closely identified with the Culebra work for the past half- 
dozen years, Col. D. Du B. Gaillard, who has been ser- 
iously ill for three months past, could not be present to 
witness this culminating event of the great task. Engi- 
neers who have visited the Panama work appreciate the 
extent to which Col. Gaillard’s energy and ability have 
been devoted to the monumental work at Culebra; and the 
honor attaching to its successful prosecution is certainly 
his. 
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The Loss of the “Volturno,’”’ and 
Lifeboat Equipment of Ships 


The worst marine disaster on record since the loss of 
the “Titanic” was the burning of the Uranium Line 
steamship “Volturno” at sea, on Oct. 9, with the loss of 
150 or more of her passengers and crew, and the fortu- 
nate rescue of the remainder by ten transatlantic steam- 
ships, summoned to the aid of the doomed vessel by wire- 
less telegraph. 

The circumstances in counection with the “Volturno’s” 
loss bring out prominently the fact to which frequent 
reference has Leen made in these columns, that the cir- 
cumstances of the “Titanic” disaster have caused far too 
much emphasis to be laid upon the lifeboat equipment 
of ships. The chief loss of life on board the “Volturno” 
was among those who left the ship in lifeboats as soon as 
the fire became threatening, which boats were doubtless 
carried away and swamped in the high seas prevailing at 
the time. Those who remained on board until the storm 
abated were rescued by the surrounding steamers before 
the fire reached them. 

It was indeed pointed out ai the time of the “Titanic’s” 
loss, that under the weather conditions which prevail a 
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large part of the time on the North Atlantic, the launch- 
ing of a lifeboat and filling it with passengers from a 
large steamer is fraught with serious peril. It is impos- 
sible for such a boat to float long without swamping, and 
the process of taking such a boat and passengers on board 
a rescuing vessel is even more dangerous than the launch- 
ing. ‘These facts are all perfectly well known by those 
familiar with sea conditions; but to the general public 
the spectacle of the “Carmania,” the first rescuing ship 
to reach the “Volturno,” standing by for 24 hours unable 
to rescue one of the passengers on the burning steamer, 
only a few hundred feet away, is a vivid revelation of the 
limitations of lifeboat work on the North Atlantic. 

As has been previously pointed out in these columns, in 
order to effect the greatest improvement in safety at sea 
emphasis ought to be laid on fireproof ship construction 
and methods of retarding the spread of flames, rather 
than overloading ships with lifeboats, which may even 
under some circumstances promote the spread of the 
flames over the upper decks. 

The disastrous fire at the North German Lloyd piers 
and the steamships lying beside them, at Hoboken, N. J., 
in 1900, and the severe fire on board the “Imperator” 
while lying at her Hoboken pier this summer are illus- 
trations of the extent to which the fire danger on board 
ships is very real and very serious. The burning of the 
“Volturno” may well turn the attention of the Interna- 
tional Conference on safety of ships at sea toward better 
methods of ship construction to limit the spread of 
flames. 
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De-Centralizing Great Organizations 

We have noted in these columns from time to time the 
work which has been done in some of the larger railway, 
industrial and government organizations, toward de-cen- 
tralizing the control and management. It is agreed by 
most of those who have closely followed the progress of 
consolidation in industrial organizations, that in many 
cases it has gone too far, and a serious loss in efficiency 
has resulted. There is no doubt that production on a 
large scale has great advantages in point of economy over 
small-scale production, but there are many instances 
where a great organization has outgrown the capacity of 
the men at the head to efficiently and economically super- 
vise its operations. 

The latest example of de-centralization is furnished by 
the New York, New Haven & Hartford Railroad Co., 
whose Board of Directors on Oct. 3 adopted resolutions, 
declar‘ 1g their intention to radically revise their organi- 
zation, providing a separate president and executive staff 
for the Boston & Maine system, for the New York, On- 
tario & Western R.R., and for the New Haven system. 
Similar action is announced as decided upon, as soon 
as practicable, with reference to the street-railway lines 
and steamship lines controlled by the New Haven com- 
pany. While this action is taken under the spur of the 
recent condemnatory report of the Interstate Commerce 
Commission upon the New Haven system, there can be 
little doubt that the directors are convinced, by the logic 
of events, as well as by public criticism, that their policy 
of centralization has been carried too far. 

One paragraph of the resolutions adopted by the Board 
is especially significant. We quote as follows: 


In addition to taking these steps, action has been taken 
about reducing the size of the operating divisions on the New 
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Haven Road so as to make certain that superintend. 
not overburdened, and therefore unable to give thoro 
tention to safe and economical operation, and unable 
in touch with the employees and the public. 

It is pretty well known that a large proport 
least, of railway operating officers are overworked. 
is to say, their routine duties take up so much « 
time that they have little strength or leisure left t. 
out two important lines of work which they shou 
neglect ; to wit, cultivating closer personal acqua 
with the men of their operating force, and also wi 
men of influence and position in the communities 
they serve. 

One result of the current craze for efficiency, as 
sented in low cost figures, has been the attempt to 
an economical showing by cutting down the num!) 
supervising officials as fast as consolidations wer 
fected. In this way, it has not seldom happened tha 
man has been set to do the work which two men di, 
fore. The result in too many cases has been eit! ; 
nervous breakdown or the shoving aside of such work as 
would suffer least by neglect. In many cases the nevlect 
has cost the company, in the long run, many times the 
amount of the salary saved. 
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Reforms Needed in Parcel-Post 


Administration 
One of the well known defects in governmental execu- 
tion of business affairs is that when a task is to be unier- 
taken sufficient time for proper preparation is seldom al- 
lowed. For years Congress has had before it the ques- 
tion of establishing a parcel post, and there is no doubt 
that had businesslike methods prevailed in Government 


administration it would have been established long avo. 
When Congress finally acted, however, it ordered the 
Post Office Department to undertake the carriage of par- 


cels on very short notice. Congress itself might dilly- 
dally over the matter for years; but when it had once 
acted it demanded results at once, without any compre- 
hension of the fact that to build up an efficient organi- 
zation to carry out a great task is a work which demands 
months and years. The public, therefore, should, and we 
believe does, make large allowances for the present glar- 
ing defects in the administration of the parcel-post ser- 
vice. Nevertheless, it is proper that some of the notable 
defects should be pointed out. 

One of these is the remarkable jump in the rate be- 
tween the second zone and the third zone. On all par- 
cels above three pounds in weight the charge for the 
third zone is three or four times what it is for the second 
zone. For example, for a 10-lb. package sent a distance 
of 50 to 150 miles the rate by parcel post is only 14c.; 
but as soon as the 150-mile limit is passed the rate jumps 
to 52c. The increases for the zones beyond the third zone 
are moderate and reasonable. 

It may be said, of course, that this discrepancy has 
arisen through the lowering of the rates in the second 
vone (50 to 150 miles) so that they are no greater than 
the rates in the first zone; but this explanation does not 
excuse the discrepancy. If the rates are to be based on 
the cost of carriage according to the distance, they should 
conform to that “rule of reason” which the Supreme 
Court has lately emphasized. The government is stren- 
uously and properly demanding that all rates charged by 
the railways shall be reasonable. When it goes into the 
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yrtation business itself, it is bound to do what it 
es of others. 

 .till more serious defect in the parcel-post adminis- 
tra a and one which is far harder to remedy is the 
ro. » handling which parcels receive. Apparently, the 
vo -ument officials have attempted to carry on the par- 
‘e| ost in the same manner that they carried merchan- 
dis before the parcel post was established; that is, by 
pr niseuous dumping into heavy bags of all sorts of par- 
«|. indiseriminately. The natural result, of course, 1s 
tha: only heavy articles or those most substantially 
packed survive. Fragile parcels subjected to. this sort of 
“rattler” test arrive at their destination, if they arrive 
at all, badly injured or ruined. 

rhe public has been told repeatedly that the parcel 
post was to relieve the public from the extortions of the 
express companies, and many comparisons have been 
made between the parcel-post rates and express rates. 
[xpress companies, however, are responsible for the safe 
carriage of the goods which they handle; and they have 
learned by long years of experience how to handle even 
the most fragile packages so that they arrive safely at 
destination. If the express business were to be carried 
on for one day as the parcel post is now carried on, the 
claim departments would be swamped with business 
enough -to last them a year. 

It is evident that if the parcel post is to be carried on 
as at present, its use will soon be confined to that class 
of merchandise shipments which can stand rough hand- 
ling without injury; and all other classes of goods will 
continue to be handled by the express companies. Such 
a program, however, will fall far short of meeting public 
expectations. If the government is to undertake the 
carriage of small parcels as part of the post-office busi- 
ness, it should do as other governments have done and 
establish a system by which such parcels can be trans- 
ported with at least reasonable safety against damage. 
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Starting the Work of Flood Protection 


The problem of flood protection in the Central 
States, to prevent the recurrence of disasters like that of 
last March, comes into preminent view through four 
reports appearing almost simultaneously—that of the 
special board of Army Engineers, that of the Geological 
Survey, and the two reports of consulting engineers on 
protective works for the cities of Columbus and Dayton. 
(A report for the city of Lima, Ohio, has been received 
since this was put in type.) 

The Army Engineers’ report, a very interesting docu- 
ment, is rather obscure in one point, and may mislead 
those who have not followed the stream-control situation. 
Both from the Board’s report and from the memorandum 
of the Chief of Engineers the reader might conclude that 
the War Department has in the past exercised control 
over navigable rivers in their entirety. That is by no 
means the case. In the first place, not all navigable 
rivers have been controlled (or supervised, or even stu- 
died) by the Army Engineers, but only those rivers 
which have been declared navigable. In the second place, 
even such rivers have not been controlled in their en- 
tirety, but the control has been carefully confined to 
the navigable channel, or better the low-water width; the 
public’s interests in the valley outside of this width have 
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not been recognized, except on the Mississippi and some 
of its tributaries. 

For example, the present experience shows, by the tes- 
timony of the Army Engineer Board itself, that railway 
embankments across valleys outside the low-water width 
may be harmful to the general interest. When in the 
past a railway prepared to build a crossing over a nav- 
igable river, and submitted its plans to the War Depart- 
ment for approval, the department took jurisdiction of 
the channel bridge alone, and paid no attention to the 
embankments or trestles connecting the bridge with the 
valley sides. 

This condition of affairs, which is not hinted at in the 
Board’s report, is one of the two reasons why the flood 
plains of rivers have been a no-man’s land. The other 
reason is to be found in the fact that State legislatures 
did not assert control over the flood plains when the 
representatives of Federal authority thus disclaimed Fed- 
eral control. Congress also permitted the situation to 
remain chaotic. 

The War Department doubtless had good grounds for 
being thus backward about taking authority over more 
than the strict field outlined by statute. And yet it is 
extremely unfortunate, we now can see, that the Depart- 
ment took this attitude. Other bureaus of the Federal 
government have been less scrupulous; on their own in- 
iative they developed their sphere of action far beyond 
the limits of their instructions. So for example the Geo- 
logical Survey, under the caption of water-supply studies, 
tackled some problems of river flow and flood preven- 
tion years ago; and, still extending its field in the same 
direction, it now issues a lengthy report on the floods of 
last March, also under the cloak of water-supply studies. 
Had the Army Engineers in past years displayed simi- 
lar aggressiveness to push boldly out from the limits of 
their specific instructions into correlated fields of work, we 
might long ago have had the various existing defects of 
river-valley administration brought to public attention. 

As matters stand now, the Army Engineers make a 
distinct claim—for the first time—that full-width con- 
trol not only of navigable rivers, but also of their 
branches, is a necessary part of navigation control. They 
also imply that the future Federal flood-prevention work 
should be in the hands of the War Department exclu- 
sively. But on the other hand the Geological Survey also 
claims part of this work, if we read correctly between the 
lines. We hope it will not develop into a situation on 
which rival Federal bureaus will plan and construet dif- 
ferent river works in a single stream valley. 

That Federal flood-prevention should be mentioned 
primarily and nothing said of State or community work 
may appear strange; but there is no doubt that the in- 
habitants of the flood districts are looking toward the 
pouring out of national funds to protect them. There is 
a very neat passage in the Geological Survey report whieh 
indicates that Messrs. Horton and Jackson also thought 
mainly of work by the Federal Government: 

Thus, with the added possibility of floods of greater mag- 
nitude than have ever occurred in the past, it would seem 
wise and proper that a generous interpretation should be 
placed upon the amount of money to be expended for pur- 
poses of flood control in the Ohio Valley. 

If the words “wise” and “generous” in this passage do 
not refer to the patriarchal mind and openhanded phi- 
Janthropy of Uncle Sam, we miss our guess. 


The great need of the case, that the river-valley com- 
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munities should band themselves together in associations 
for joint planning and building of protective works, 
under the wgis of State legislation, is in danger of 
being pushed to the background by this emphasis on Fed- 
eral work. A valuable half-year, since the great floods, 
has been lost without much progress toward confedera- 
tion of this kind. The first urgings in the proper direc- 
tion appear in the consulting engineers’ reports to Co- 
lumbus and Dayton. It is to be hoped that they will 
bear fruit in the very near future. 

These two reports—by Alvord & Burdick on Columbus, 
and by the Morgan Engineering Co. on Dayton—present 
a curious contrast in their recommendations. The for- 
mer lays stress on river-channel enlargement, while the 
latter virtually discards channel work and makes strong 
advocacy of exclusive storage-reservoir construction. The 
physical conditions at the two cities are different, of 
course. At Dayton any diversion or river-correction work 


LETTERS TO 


A Fraternal American Engineering 
Society 


Sir—The statement in the editorial on p. 369 of Enai- 
NEERING News, Aug. 21, that Great Britain has in the 
Junior Institution of Engineers a society which has no 
counterpart in this country, should not be permitted to 
pass without correction. America has a national society 
which, as far as one may judge from the editorial re- 
ferred to, is identical both in aims and methods with the 
Junior Institution. This is the American Society of En- 
gineer. Draftsmen, 

In the matter of name and age only there appear to 
be essential differences between the two associations, for 
while the Junior Institution is stated to have been estab- 
lished “many years” |29 years], the American Society of 
Engineer Draftsmen is only a baby in the engineering 
world. It can justly claim, however, to be a very lusty 
infant. 

The American Society of Engineer Draftsmen, al- 
though it has not existed long enough to have permitted 
its early members to reach top-notch positions, has, never- 
theless, among its members men in top-notch positions, 
some of whom are members of the leading engineering so- 
cieties of this country. These men joined the Society on 
account of their sympathy with the objects of the associ- 
ation and their belief in the necessity and usefulness of 
such an organization for the junior engineers of America. 
The President of the Society is Prof. Chas. Wm. Weick, 
M. Am. Soe. M. E., head of the Department of Mechan- 
ical Drawing in Teachers College, Columbia University. 

Among the forces which compelled the formation of 
the Junior Institution of Engineers and the American 
Society of Engineering Draftsmen are: the fierce compe- 
tition for employment among junior engineers; the poor 
remuneration (considering the time and money. spent on 
education) resulting from this competition; the utter 
chaos which exists in the engineering world in the mat- 




















would have to be much more radical than at (\ 
Yet the river conditions at Dayton are fully as 
require amelioration as urgently as anywher 
either the Scioto or Miami. Possibly the Dayt« 
neers realized, however, that plans requiring ra 
teration in the city itself would have to meet 
bulk of inertia which a community can bring 
whereas most citizens would favor a scheme whos 
is the complete subjugation of the river while pla 
inconvenience on outside districts rather than 
ritory. 

The largest river in Ohio, the Muskingum, is . 
be heard from. If the Miami requires six resery. 
control it, the four or five times greater Muskingw: 
need a dozen or twenty. In the carrying out of sucl) oy- 
tensive and important improvements the state j:.0if 
ought to play an important part. The Ohio situat 
difficult enough to call for the best and broadest plan 
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ter of placing a man in a position where his ability can 
be used to the greatest advantage, and the fact that the 
established engineering societies are formed “to advance 


engineering and science,” and that they do not consider 


the individual further than to induce “social inter- 
course.” 

Your correspondent of Jan. 2, 1913, whom you quote, 
appears to have had some conception of these conditions 
and proceeded to put it up to his society to rectify them. 
The American Society of Civil Engineers is not rectify- 
ing them, however, for the reason that the time has not 
yet arrived when the forces which control that organiza- 
tion (rich and influential as it may be) work in that di- 
rection. The force which will compel this or any of the 
other large societies to act in that direction is the force 
of public opinion; and public opinion has not yet decided 
that the human side in engineering is paramount to the 
scientific; and until that time comes there is need as 
your correspondent says, for a new organization. That 
new organization, which is rapidly developing, is the 
American Society of Engineer Draftsmen. 

Some idea of the great need of the new organization 
may be gained from the fact that if we combine the mem- 
bership of the 200-odd societies given in the ENGrNrrn- 
ING News directory of August, 1911, with the exception 
of the Stationary Engineers, we have not half the esti- 
mated number of men engaged in the profession of engi- 
neering. 

For more than two out of the three years it has been 
in existence the American Society of Engineer Drafts- 
men has held regular monthly meetings at which have 
been read original papers by members and lectures given 
by speakers of the highest order, whose services have been 
placed at the disposal of the Society through the active 
influence of its President. An abstract of one of these 
lectures (by Dr. F. R. Hutton) may be found in Ener- 
NEERING News of: Jan. 13, 1913. 


By way of exemplifying: the field there is for such an 
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ation, it may be stated that the Seciety holds the 


orga! egy : 
record for rapid increase of growth in attendance at 
meet:i gs in the Engineering Societies’ Building (New 


York (ity), where a careful check is kept on the attend- 
ances of all the engineering societies meeting there. 

(« ysiderable publication work has already been done, 
the lirst action in this direction being the publication of 
the papers read by members. This was immediately fol- 
lowed up by an Employment Bulletin and Data Cards. 
Then came a small sheet carrying Society news, and this 
has »ow been superseded by a regular monthly Journal, 
whic contains a Society article outlining the progress 
being made; papers and lectures; a correspondence col- 
umn which forms an open forum for discussions of in- 
terest to members; extracts from technical magazines 
which may be considered of special interest to the frater- 
nity, lists of new members elected each month and com- 
mittee and branch Society notices. 

The primary importance of an active Employment De- 
partment was recognized from an early date and an im- 
mense amount of successful work has been done in this 
connection. The first step was to let employers know 
that a clearing house had been established and then the 
problem of bringing the vacancies to the attention of 
members was solved by issuing an Employment Bulletin. 

This Bulletin shows, at a glance, the nature of the 
work to be done, whether the position is permanent or 
temporary, the range of salary offered, the working hours 
in the office, whether traveling expenses will be paid and 
the locality. 

As an instance of the cordial relations which exist be- 
tween employers and the Society it may be stated that 
many of the largest employers of draftsmen in New York 
City post from one to six notices of the regular monthly 
meetings in their drafting rooms. Several of the techni- 
cal colleges also post notices of the meetings and the em- 
ployment bulletins, which are of great interest to men 
who are nearly completing their courses and those who 
work during the day and take night courses. 

From the early experiences of the Employment De- 
partment it became apparent that classification lists, 
both of members and employers, would have to be main- 
tained. This work called forth another display of the 
loyalty and determination of the members, for an Em- 
ployment Committee was formed and as a result of its 
untiring efforts, service record sheets have been obtained 
from all interested members, and from these sheets com- 
plete classification lists of: members have been developed 
for each branch of engineering. 

The result of this work is that if an employer writes 
in for a man experienced in a certain line of work, each 
member having that experience can be immediately |lo- 
cated and the degree of experience he has had be de- 
termined at the same time, so that a $50 a week man 
would not be sent to seek a position offering $20 or vice 
versa. As an additional assistance out-of-work cards 
have been prepared so that such names may be kept in 
the foreground; and then to make records complete each 
man who is placed fills out another card giving all partiec- 
ulars of his contract. The classification lists of employ- 
ers show the nature of the work they do, the number of 
men of each grade employed and other particulars of in- 
terest and importance. 

The junior American engineer, therefore, does not 
stand in need of any commiseration when he has an in- 
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stitution right at hand laid on such a thorough foun- 
dation as to build an organization which need take see- 
ond place to none having similar aims. From the rapid 
growth which has already been made it is suffieiently evi- 
dent that the junior engineer knows that only an organi- 
zation which is going to study his interests, or as your 
editorial says, discuss the problems affecting the human 
side of engineering, is going to be of real worth to him. 

Your editorial states that “many of the younger mem 
bers of the profession are becoming restless and dissatis- 
fied with the attitude of those who control the work and 
activities of the engineering societies.” If this is the 
case, it can only be attributed to the ignorance of the 
junior members of the declared aims of the engineering 
societies, which are, in general, to advance seience and 
engineering. 

Before the large societies can effectively face the prob- 
lems affecting the human side of engineering, they will be 
obliged to modify their declarations of aims and pur- 
poses; and before they can hope to do that the shining 
lights of the profession will have to be shown wherein lies 
the brotherhood and community of interest between 
themselves and the little fellows. 

Until this time comes to pass there is only one way to 
allay what you term the restlessness and dissatisfaction 
of the younger members of the profession and at the 
same time save them from what you designate “the secret 
agitation for labor union methods of improving the con 
dition of young engineers.” That way is the method 
adopted by the Junior Institution of Engineers and the 
American Society of Engineer Draftsmen. 

Water M. Smyvu, 
Sec’y American Society of Engineer Draftsmen. 
74 Cortlandt St., New York City. 
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The Crown Suitable for Bituminous 
Macadam Pavements 


Sir—Referring to the excellent paper presented before 
the International Road Congress on “Causes of Wear and 
Deterioration of Roadways,” by L. J. Hewes, reprinted 
in the Sept. 25 issue of ENGineertInc News, I wish to 
call attention to the error that is frequently made in tar- 
macadam roads by adopting too high a crown. It is com- 
mon to use the same crown that has been found best for 
water-bound macadam; and in changing from one pave- 
ment sto the other it is convenient to retain the same 
crown because of the expense of changing manhole cov- 
ers, curbs and cther roadway structures. 

Where the crown is high the slope near the gutters is 
so steep that the bituminous material draws into the gut- 
ters in warm weather. This not only makes trouble by 
its presence as a sticky mass, but it drains the necessary 
binder from the central portion of the roadway, render- 
ing the surface liable to ravel when the temperature 
drops. 

The object of a crown is to draw surface water to 
the gutters. The surface of a tar-macadam pavement is 
so smooth that very little inclination is needed for this 
purpose and probably 2 in. is enough for this kind of 
pavement where 6 in. would be needed for water-bound 
macadam. Steep side slopes of smooth pavement are ob- 
jectionable also from causing automobiles to skid danger- 
ously. 
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I think this feature of proper crown for roadways of 
different kinds of surfacing should be gone into much 
more fully than it has been in recent literature, so far 
as I have noticed. 

J. P. Snow. 

18 Tremont St., Boston, Mass., Oct. 4, 1913. 


On the Value of Membership in the 
American Society of Civil 
Engineers 


Sir—The letter of H. B. Kirkpatrick in your issue of 
Sept. 11, 1913, p. 524, brings up several points meriting 
discussion. 

Primarily, what is the American Society of Civil Engi- 
neers? It is not a club. That is perhaps the first mis- 
take’ Mr. Kirkpatrick made on his trip to New York. It 
should not be a club and probably never will be a club. 

The Society is a body of over 7000 men scattered all 
over this globe—a ponderous body to be sure. It is in- 
conceivable that the work incident to preparing the pub- 
lications, sending out of notices, etc., for such a large 
body should be done gratis. Hence, somebody has to be 
hired and paid to do it. If they get their living that 
way, all well and good, so long as the work is well done. 

If Mr. Kirkpatrick feels that his money is not well in- 
vested he might well resign; but it would be wiser first 
to try to change his attitude toward the world in gen- 
eral, for running all through his letter is an undertone of 
pessimism of the worst sort—the kind of pessimism 
which makes men sit back and grumble because the world 
doesn’t bow at their feet and beg for a chance to serve 
them. 

The world is too busy, about its own business, my 
brother. If you want it to serve you, you must whip it 
into obedience. You will wake up some day and, like the 
rest of us, find you are whipping yourself; for every man 
is his own world, and he gets out of it only what he gives 
himself. Some of us can’t give ourselves much; but we 
were born that way. A careful perusal and study of Pres- 
ident Swain’s address before the Society at the recent 
convention in Ottawa will do us all good. 

The Society is not a man nor a thing with the power to 
please all its members. The Society is a body of 7000 
men, each one having an active part to play. Offhand, 
I should say that $§$% of the Society have naturally 
more to do with shaping its policies than »gy, of the 
Society. This means that things will go on as they have 
been in the past unless more than one member undertakes 
to make a change. 

I am not at all of the opinion that the one member is 
entirely wrong in his views, but I am of the opinion that 
he cannot sit back and say, “let the Society wake up and 
do thus and so,” when he is a part of that Society, unless 
he himself wakes up, and wakes up a sufficient number of 
members to put the change through. 

I, too, wear 2 pin. I have worn it for ten years. But 
I never had an idea that the pin would get me a job. It 
probably is used often enough as a shield behind which 
certain members try to hide the inexperience or incom- 
petency that shows only too plainly on their faces or in 
their past work. This in itself is a valid reason why the 
Society should not assume any responsibility for its mem- 
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bers. If Mr. Kirkpatrick thinks it over I believe 
come to the same conclusion. 

I am willing to concede that a great part of th 
members are wiser men than I. Further, I giv. 
credit for being interested in the welfare of the S 
and I believe they are working for its good and { 
good of the individual member. 

The Society is naturally unwieldy and it will tak: 
to make it perfect. At best the Society will not 
all. We shall have to adjust ourselves to it. We 
patience and perseverance. The formation of loca 
sociations of members is a step in the right direc: 
and the movement is gaining ground. 

At one of these associations where I am privileg: 
meet my fellow engineers socially at the lunch tab)! 
in a club, I feel perfectly free to discuss such pro!) 
as the betterment of the parent society. 

It is more loyal to discuss such matters there than i 
the columns of Encineertne News, not all the readers 
of which are members of the American Society of Civil 
Engineers ; and surely disloyalty will never help to bring 
about the desired end. 

If there is no such local branch at Evanston, IIl., | 
would suggest to Mr. Kirkpatrick that he at once or- 
ganize one. It will do him good to talk over “family” 
affairs where they should be talked over—in the “fam- 
ily.” 

Membership in the American Society of Civil Engi- 
neers is a privilege and an oportunity. Make of it what 
you will, each according to his ability. 

“BROTHER.” 
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Seven Principles for Increasing the 
Efficiency of Municipal Officials 


Sir—Working in conjunction with the National Mu- 
nicipal League on the problem of increasing the effic- 
iency of municipal officials, a problem of obvious and 
deep importance to many engineers, the following Seven 
Principles have been formulated : 

(1) Elimination of all considerations in the selection 
of all administrative officers (or members of the “operating” 
departments), except fitness, as determined by individual 
aptitude, training and practical experience. 

(2) Perfection of methods of determining fitness of ad- 


ministrative officials, especially those of the higher executive 
class. 


(3) * Elimination of the residence requirement for all 
nonpolitical officers. - 


(4) Assurance of proper authority to qualified public 
servants in the exercise of administrative duties. 

(5) Assurance of permanency of tenure promotion, and 
adequate compensation for satisfactory service. 

(6) Expansion of the facilities for securing scientific in- 
formation on all phases of municipal activities (Municipal 
Reference Libraries). 


(7) Establishment of more adequate means for the training 
of men for administrative service, especially in its higher 
grades. 

Those who are trying to improve municipal adminis- 
tration would be helped by expressions of opinion from 
engineers and others in the technical branches of munici- 
pal work as to the soundness of these principles. Sug- 
gestions regarding (2) and (7%) would be particularly 
welcome. 

H. 8S. Grisertson, 

Executive Secy., National Short Ballot Organization. 

383 Fourth Ave., New York City, Oct. 4, 1913. 
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Pp; iminary Report on Dayton Flood 


Protection 
owing the report by Alvord & Burdick on flood 
pro ction for Columbus, Ohio, summarized in ENaI- 


x; .n@ News three weeks ago (Sept. 25, 1913, p. 631), 
» port on flood protection for Dayton, Ohio, has just 
pe. made by the Morgan Engineering Co., of Memphis, 
Torn. This concern was engaged by the Dayton Citi- 
yer. Relief Commission last April. The c mmission ap- 
parently went beyond the thought of Dayton alone, as it 
in juded in its instructions to the Morgan Engineering 
('o. (for surveys and plans on flood protection) the whole 
Miami River valley north of the south line of Montgom- 
ery County, including the cities of Miamisburg, Dayton, 
Troy and Piqua, The instructions covered not only flood 
protection of cities but also reclamation of agricultural 
lands in this district. 

The present report of the Morgan Engineering Co. is 
only a preliminary memorandum. It states very sum- 
marily the views»and findings which the engineers have 
reached up to now. The engineers state that they have 
given consideration to all methods which have been pro- 
posed or which could be devised. This included even sev- 
eral projects for diverting one or more of the rivers at 
Dayton (the Miami, Stillwater and Mad Rivers) around 
ihe city by channels through the upland; but the engi- 
neers condemn these as entirely impracticable. 

The projects which are discussed favorably are of three 
kinds: diversion projects, channel enlargement projects 
and reservoir-storage projects. The third class includes 
only the pure storage plan, as prejects in which storage 
is combined with diversion or channel-improvement are 
included in the first two classes. No estimates of cost 
for any of these projects are presented, but certain ex- 
pressions of favor are made on general principles. 

Slightly condensing the company’s statement of the 
nature of the several projects, they are as follows: 

Diversion Projects 


(1) Two storage reservoirs on the Stillwater River with 
the diversion of Mad River through the city along or near 
the route of the old Miami and Erie Canal and the improve- 
ment of the present channel to carry only the Miami River. 

(2) Two storage reservoirs on the Stillwater River with 
the diversion of the Miami River just north of the city south- 
ward to a point east of the gas works, and then the diversion 
of both the Mad and Miami Rivers south along the old 
Miami and Erie Canal crossing the present course of the 
Miami River above the Stewart St. bridge, and thence south- 
westerly two miles or more. 

(3) Diversion of the Mad River into the Miami and 
Stillwater north of town and the diversion of all three 
streams from a point near the Steele Dam southwesterly 
along the Old Miami Boulevard into the river near the Day- 
ton View bridge; thence following the present course of the 
river to the mouth of Wolf Creek and thence southwesterly 
to the southern limits of the city and beyond. 


Channel Enlargement Projects 


(4) Improvement of the river channels throughout the 
city; removing all of the concrete bridges and replacing them 
with steel truss bridges with not more than two piers in 
the channel. 

(5) Improvement of the river channels leaving the con- 
crete bridges in the channels, but deepening their founda- 
tions from 10 to 20 ft. 

(6) Straightening the Miami River channel by rounding 
off some of the sharpest bends and at the same time in- 
creasing its size. 

(7) Raising the levees. In the plans heretofore men- 
tioned it is intended to keep the water line below the pres- 
ent top of the levees. Raising the levees, improving the 
channel and lifting the concrete bridges to higher elevation 
is feasible, but would have the disadvantage that street 
grades approaching the bridges would be steeper, that the 
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higher stage of water during a flood would tend to be a 
menace to the city and that higher levees would be a 
detriment to adjoining property. 


Storage Project 

(8) Two reservoirs on the Stillwater River, two on the 
Miami River, one on Loramie Creek and one on Mad River. 
The extreme flood flow at Dayton would be reduced to not 
more than one-fifth and at Hamilton to about one-third of 
the greatest flow during the flood of March, 1913. 

The engineers discuss the difficulty of planning chan- 
nel-improvement schemes on account of our imperfect 
knowledge of the hydraulic principles of river flow, in 
the following paragraph : 

The projects for the improvement of the present river 
channel are the most dif®cult to deal with because of the 
bridges; of the tendency of the water to pile up at the out- 
side of the bends in passing around the bends; of the neces- 
sity for paving the sides and part of the bottom of the 
channel with concrete to prevent the erosion which would re- 
sult from high velocities, and especially the great loss of 
velocity at the bends in the river. In so crooked a river as 
the Miami and with so high velocities as we would have, 
the loss of velocity due to bends in the channel is one of the 
controlling conditions. The engineering principles underly- 
ing this point have never been well worked out, and we 
must give them very careful investigation in plans for 
channel improvement. 

We know, however, that with the river channel improved 
but not straightened the water during extreme floods would 
be 10 to 15 ft. higher at the Herman Ave. bridge than it 
would be if the river were straight. If the bridge open- 
ings were left in their present condition except for protection 
to the piers, the water level at the Herman Ave. bridge would 
be more than 10 ft. higher than if there were no bridges to 
obstruct its flow. These few figures are given only to in- 
dicate the difficulties of the problems encountered in plan- 
ning the improvement of the river channels. 

The present river channel, with the water flowing at the 
top of the levees, would carry less than half of the flood of 
last March. 


The engineers fail to comment on diversion or chan- 
nel-improvement schemes. On the other hand, they com- 
ment at considerable length on the storage-reservoir 
scheme, and this comment is favorable, almost glowing. 


At the time we began our investigations we did not be- 
lieve that complete flood protection could be secured by 
storage reservoirs, and our investigation of this means of 
river control was carried out chiefly because it has been our 
policy to examine carefully every possible method of im- 
provement. We find upon examination that due to the alter- 
nate widening and narrowing of the valleys of the Miami, 
Mad and Stillwater Rivers they are peculiarly adapted to 
the construction of reservoirs. We have investigated all of 
the more practicable sites over the watershed and have 
determined upon six which fully meet the requirements. 

We have not completed estimates for any other meth- 
ods of improvement, but have progressed far enough to make 
reasonably certain that if all the interests which are affected 
bear their proportions of the cost, flood protection for the 
Miami Valley can be secured by a system of storage reser- 
voirs more cheaply and more quickly than by any other 
method. We have outlined a system which will give com- 
plete relief from floods to the entire Miami Valley from near 
the headwaters of the Miami River to the Ohio River, to the 
Stillwater Valley from West Milton to its outlet and to the 
town of Osborn on the Mad River. 

The biggest item of cost in the system of storage reser- 
voirs would be the lands taken. As the reservoirs would be 
empty during the crop-growing season of each year and as 
the ponding of the water during floods would tend to pre- 
vent soil erosion and would cause fertile mud to be deposited. 
the productive value of the lands within the reservoir would 
probably be increased. However, as it may be necessary to 
purchase a large part of these lands in securing right-of- 
way, we have included in our estimate of cost about half the 
total value of the lands below the water line during the most 
extreme floods, such as occurred last March. 

A system of reservoirs the sole object of which would be 
complete flood prevention in the Miami Valley* would cost 
about $12,000,000. 

We believe that the flood protection afforded by this 
system would be sufficient for all purposes in the Miami 





*The report does not specify the storace capacity. but a 
statement attached to it gives the aggregate capacity of the 
six reservoirs as 40 billion cu.ft. 
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Valley. Should it appear, however, that the city of Hamilton 
should require further protection, it can be secured by the 
addition of another reservoir on Twin Creek above German- 
town. 

To protect the entire valley by means of reservoirs would 
require about half as much time as to protect Dayton alone 
by local works. We estimate that two to three years would 
be necessary to complete the construction of a reservoir sys- 
tem after the legal proceedings make construction possible. 

In designing these reservoirs it seems desirable not to 
adhere closely to engineering practice in the construction of 
dams. The interests involved are so great that it is desir- 
able to plan dams of heavier and larger section than is 
usual. 

In view of the great amount of work involved in making 
accurate comparisons it will be some months before a final 
report on all methods of protection can be submitted. Our 
investigations have gone far enough to indicate that the cost 
of protection to the city by local works will be not less 
than $7,000,000 nor more than $10,000,000. 


we 
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Collapse of an Old 5-Ft. Brick Sewer, 
St. Louis, Mo.* 


A street cave-in, 50x110 ft., 45 ft. deep, and consider- 
able other damage in Ferry St., between 14th St. and 
Blair Ave., St. Louis, Mo., was caused Sept. 20-22, by 
the collapse of an old 5-ft. circular brick sewer and the 
subsequent bursting of a 36-in. water main a short dis- 
tance away from the broken sewer. The final collapse of 


CoLLAPsE OF AN Otp 5-Fr. Brick SEWER, 
Ferry Sr., St. Louts, Mo. 
(From a photograph taken before the bursting of the 36-in. 
water main.) 

the pavement, ‘revealing the great cavity in the street, 
fortunately occurred between the hours of midnight and 
5 o’clock in the morning, so that there was no loss of life 
or injuries to passersby. 

The sewer was built in 1878 of common brick laid in 
lime mortar, and at the point of collapse was 5-ft. inside 
diameter and 44 ft. below the street level. The disin- 
tegration of the mortar had evidently been going on for 
a long time, and it is supposed that early in the morning 
of Sept. 20 the arch of the sewer finally collapsed, caus- 
ing a great quantity of the earth filling above to be car- 
ried away before the pavement over the cavity fell in. 

Two days after the sewer collapse and while repair 


*From data furnished by W. W. Horner, Principal Assist 
ant Engineer, Sewer Department, St. Louis, Mo. 
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work was under way a 36-in. water main, a short «| 
west, burst, allowing the escape of about 4,000, 
of water within a few hours. All this water soon 
its way into the broken sewer above the point of | 
immediately flooding the cavity in Ferry St. This 
backed up in the sewers above, doing extensive d) 
The pressure finally forced an opening through the 
into the sewer below the break, and the resulting 
increased the size of the cave-in to 50x110 ft. 

In repairing the sewer the opening was too wide : 
low cross-bracing, making it necessary to drive a r. 
piles on each side of the sewer to hold the sheath 
place. Meanwhile the damage done the sewer } 
bursting of the water main and the subsequent 
it is feared may cause cave-ins at other points. 

In commenting upon the cause of the failure, \\ 
Horner, Principal Assistant Engineer, Sewer 1 
ment, writes: 


It seems probable that the sewers affected were bu 
accordance with the best practice of the time at which 
were constructed, and the present trouble here should 
warning to municipal engineers in general that the lif: 
brick sewers built with lime mortar in the Seventies or ea 
is about over. The closing of this particular break wil 
difficult and expensive, and further serious damage may 
sult if heavy rains occur in the near future. 
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Annual Convention of the American 
Society of Municipal Improve- 
ments 


The twentieth annual convention of the American So- 
ciety of Municipal Improvements was held at Wilming 
ton, Del., Oct. 7 to 10, with President B. E. Briggs, »f 
Erie, Penn., in the chair. Upwards of 300 members ani 
guests were registered but the attendance at any of the 
sessions rarely, if ever, reached a hundred and was com- 
monly from 40 to 70. The program was notable for 
committee reports rather than for papers, of which last 
only a half-dozen were scheduled. Most of the eommit- 
tee reports were of the “progress” type but a number of 
these indicated actual progress rather than marking tine. 
There was a small but interesting exhibit. Altogethe: 
the convention was a marked success, notably in the op- 
portunity given for discussion and in the trolley, boat, 
and automobile rides tendered by the City of Wilming- 
ton. 


- GENERAL BUSINESS 


The Society accepted an offer from the Association for 
Standardizing Paving Specifications, under which the 
latter proposed to unite with the Society and turn over to 
it the funds in its treasury. This made necessary an 
amendment to the constitution which provides that cities 
may become members of the society and be represented 
by not more than six active members. Another consti- 
tutional amendment adopted authorizes the admission to 
active membership in the Society of engineers employed 
by counties and states. 

The bylaws were amended so that hereafter there will 
be no committee on place of meeting but instead the 
choice of meeting will rest entirely with the convention. 
This change was made because both this year and last 
year the recommendations of the committee were disre- 
garded by the convention. 

As a result of the facts brought out by Mr. Folwell’s 
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on municipal control of sidewalk construction and 


-. the incoming president was authorized to appoint 
a mittee on sidewalks. 
-ton was chosen as the meeting place for 1914, by a 
vor. of 30 against 12 for Dayton, Ohio, the place recom- 
me ded by the committee. 


accordance with the ladder practice common in or- 
ations like this one, Edward H. Christ, of Grand 
Ray ids, Mich., was elected to the presidency. For secre- 
_¢. C. Brown, of Indianapolis, who held that office 
y years ago, Was chosen in place of A. Prescott Fol- 
wll, who declined to serve longer. 

\Ir. Folwell’s report for the past year showed the fol- 
owing membership at the opening of the convention: 
\ctive, 312; associate, 84; affiliated, 3; total, 399. 


CoMMITTEE REPORTS 


The committee reports of most note came from the 
committee on standard specifications and its 8 subcom- 
mittees and from the committee on standard forms and 
its 6 subcommittees. 

STANDARD SpeciFications—C. C. Brown, of Indian- 
apolis, chairman, made a short verbal report, which in 
a few instances was supplemented by reports of sub-com- 
mittees. The only specifications recommended for adop- 
tion were those for stone-block pavements. 

Stone Block (J. C. Hallock, chairman): Mr. Hallock 
recommended that the society adopt, with minor changes, 
the granite-block specifications adopted at Pittsburgh 
early in 1913 by the Association for Standardizing Pav- 
1g Specifications ; also that the same specifications, with 
slight changes in their first three paragraphs, be made 
standard for Medina block. This recommendation was 
adopted.* 

Brick (EK. H. Christ, chairman): Mr. Christ recom 
mended no changes in the specifications previously sub- 
mitted, but advised that the paper read before this con- 
vention by Prof. Edward Orton, of Columbus, Ohio, out- 
lining the brick paving specifications of 1913 proposed 
by the American Society for Testing Materials be re- 
ferred to the subcommittee, with authority to confer 
with the like committee of the society just named. These 
two recommendations were adopted, after some discus- 
sion which showed a strong difference of opinion as to 
the selection of brick for sampling. Mr. Christ and some 
other members of the American Society of Municipal 
Improvements, it appears, stand for more selective samp- 
ling than does the Testing Material Committee, which 
seems to incline more to random or mass sampling. 

Speaking on the difference just mentioned, M. R. 
Sherrerd, of Newark, said that where ten brick are se- 
lected at random from a whole carload, instead of sets of 
samples of various classes of brick in the lot, manufac- 
turers are tempted to put some No. 2 brick in each car 
in the hope of working them off. 

There was also referred to the subcommittee on brick- 
paving specifications a paper by Wm. A. Howell, of New- 
ark, N. J., on “The Standard Abrasion Test for Paving 





*For the benefit of some of our readers it may be stated 
that in 1911 and in 1912 the American Society of Municipal 
Improvements received various paving specifications from its 
committees, but hold them open for reision before final adop- 
tion. The Association for Standardizing Paving Specifications 
(now amalgamated with the society just named) has adopted 
a number of specifications. The committees of the two so- 
cieties have collaborated to a considerable extent. Those in- 
terested in the specifications proposed and adopted may ad- 
dress C. C. Bro--n, Secy., American Society of Municipal Im- 
provements, Inuianapolis, Ind., for further information. 
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Brick—How It Works in Newark.” Rattler tests for a 
number of years past were summarized with particular 
reference to uniformity of paving brick. 

Macadam and Gravel (A. H. Blanchard, chairman) : 
On recommendation, it was voted to change the name of 
this committee to “Broken Stone and Gravel.” The com- 
mittee is collecting data. 

Other Paving Specification Subcommittees: The sub- 
committees on Asphalt (Geo. W. Craig), Conerete (F. R. 
Charles) and Wood Block (J. N. Hazlehurst) submitted 
no reports, although Mr. Hazlehurst sent in a letter ex- 
pressing his personal opinion in favor of the old speci- 
fications for preservative oil. The subeommittee on Bi- 
tuminous Specifications (Linn White) is collecting data. 

Sewer Specifications (E. J. Fort, chairman): A _ re- 
port was submitted for discussion last year and printed 
in the 1912 Proceedings. Various suggestions for changes 
have been received, particularly as regards reinforced 
concrete, but final action has not yet been taken. 

STANDARD ForMs 

A committee on this subject was appointed in 1912, 
with A. P. Folwell as chairman. Mr. Folwell submitted 
a report for the main committee and for four of the sub- 
committees, but recommended none of the forms for 
final adoption except uniform bidding blanks for pave- 
ments and sewers, which were adopted by the society, as 
recommended by E. Il. Christ. Mr. Folwell laid par- 
ticular stress upon the importance of agreement upon, 
and use of, standard units in contract bidding and in re- 
porting the amounts and cost of work done in each year, 
for the annual report. In paving, for instance, he urged 
that the bidding items: be segregated so as to show the 
prices for (1) excavation, (2) concrete base, (3) curb, 
and (4) wearing surface. To illustrate the utter useless- 
ness of many statistics collected and published without 
regard to these elements, he cited the belated census re- 
port on “General Statistics of Cities” (1909), in which 
the cost of brick pavements is reported in so many differ- 
ent ways of inclusiveness and exclusiveness of curbs, gut- 
ters, etc., as to make the figures of no use for comparative 
purposes. 

The subcommittee forms reported for criticism, look- 
ing to further improvement, were a very compact one for 

Street Lighting (Geo. A. Sawin, Newark, N. J., chair- 
man); and one for Street Cleaning and Refuse Disposal 
(J. T. Fetherston, Richmond Borough, New York City, 
chairman). The last named form is the one adopted by 
the American Public Health Association in 1911.* 

Geo. C. Warren, of Boston, Mass., spoke heartily in 
favor of segregating bids into items. He also suggested 
the cutting out of all such phrases as “option of the en- 
gineer,” saying that if the engineer could not tell in ad- 
vance, for instance, where earth or other waste materials 
are to be deposited then the vork should be paid for on 
the basis of the actual quantity and distance hauled. 

Mr. Warren and some other members urged that con- 
crete foundations should be paid for by the eubic yard, 
and not by the square yard, as proposed in the bidding 
forms finally adopted, since weak places may require 
extra thickness. Answer was made that in such cases the 
bids would (or could) still be on the basis of thickness, 
or such extra work could be paid for on the eubic yard 
basis. It was pointed out that where property owners 





*See pp. 678-9 of our issue of Oct. 2, 1913, for some sta- 
tistics reported in accordance with this form, which give a 
fair idea of the form itself. 
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pay for pavements, misunderstandings are avoided by 
reducing the prices to the square-yard basis. 

In the light of Mr. Folwell’s remarks on the lack of 
comparability of municipal statistics published by the Cen- 
sus, the delay in the latest bulletin, and further remarks 
as to the possibility that te collection of municipal sta- 
tistics may be abandoned, the convention adopted a reso- 
lution urging that the collection of such statistics be 
continued, and that efforts be made to improve their 
character and to hasten their publication. 

Orner Commitrer Reports—Little or nothing was 
heard from the other committees. The one’ on Water- 
Works and Water-Supply (A. F. McCallum, Hamilton, 
Ont.) reported the defeat of a Minnesota bill to give the 
State Board of Health more power to protect water-sup- 
plies, urged the reduction of water-waste (citing Phila- 
delphia as a “horrible example” of waste), and indorsed 
recent proposals to simplify sanitary water analyses. 


PAPERS AND DISCUSSIONS 


Srewace TREATMENT AT SPRINGFIELD, Mo.—One of 
two plants put in operation a few months ago was de- 
scribed by Alex. Potter, of New York City, who was 
engineer for both. The works described include grit 
chambers, “two-story” settling tanks (modified Imhoff 
tanks) sludge beds, sprinkling filters and a small final 
settling chamber. 

The settling tanks are of reinforced concrete and re- 
semble a four-leafed clover in plan. They differ from 
accepted design in containing a number of struts and in 
a provision for vertical circulation from the digesting 
chamber to the settling chamber above it, designed to 
carry upward not more than 2% of all the sewage 
treated. 

Gas-engine driven traveling distributors, running back 
and forth on three tracks, distribute the sewage over the 
sprinkling filters. These distributors were made by the 
Ham Baker Co., of London, England. The beds are 
5334 ft. wide and 200 ft. long and the distributors travel 
lengthwise. They are fed from a trough, through a si- 
phon which travels with the distributor. These distribu- 
tors were chosen, Mr. Potter stated, because of their ef- 
ficiency and because they would require only 1 ft. head, 
as compared with 5 ft. for spray nozzles. In winter it 
will be necessary to cut them out and operate the filters 
ag contact beds. At the second and smaller plant noz- 
zles are used to distribute the sewage. 

Questions asked during the discussion of the paper 
showed some doubts as to the unusual features of the 
plant, particularly the struts, traveling distributor and 
the semicylindrical vents from the digesting chambers. 

State Controt or Sewace Disposar—Under the 
title “What Obligations Should the State Be Under to 
Municipalities Ordered to Purify Their Sewage,” Chester 
G. Wigley, engineer of the New Jersey State Board of 
Health, suggested that advice might properly be given 
as to the degree of purity and the best method of attain- 
ing it in any given case and as to the division of the 
cost among the communities benefited. As a matter of 
fact, the funds at the command of state boards of health 
do not enable them to go far into choice of methods, and 
they have no powers whatever as to apportionment of 
benefit among the cities benefited. It should be the duty 
of such boards, and they should be given the power, to 
see that sewage works are properly operated. Personally, 
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Mr. Wigley believed that state aid in sewage 
would be as proper as in road construction—an 
indorsed by James Owen, of Newark, N. J., as 
of consideration. 

Minimum ILLuMinaTION FoR Street Lic: 
Joseph E. Putnam, assistant city engineer, Rh: 
N. Y., advocated amount or degree of illuminatio: 
than candle power or amount of electrical ener; 
basis for judging the efficiency of street light: 
showed by lantern slides a portable device for 
illumination used at Rochester, as well as concret. 
ing poles and also lighting effects on various st: 

FirE Prevention—Powell Evans, chairman . 
Philadelphia Fire Prevention Commission, made 
test against fire waste, pleaded for physical stan. 
zation in the fire-prevention field, and urged syste: atic 
inspection to prevent fires, as has recently been jrac- 
ticed, by aid of firemen, in Philadelphia. State ae- 
tion against fire losses is needed. The interstate «har- 
acter of fire losses should be recognized, national st lies 
of the subject made and the results published. Fire 
prevention standards should be established by the |ed- 
eral Bureau of Standards. 

A paper on “Education in Fire Prevention,” by F’. \W. 
Fitzpatrick, Washington, D. C., was read by title. 

Rotuine Street EMBANKMENTS—A strong plea for 
consolidating road or street embankments by rolling in- 
stead of relying on natural settlement was made by (eo. 
C. Warren, of Boston. Mr. Warren cited some examples 
of bad settlement and damage to pavements where re- 
liance had been placed on natural settlement and other 
examples with first-class results where rollers had }een 
used. He had even gone to the trouble and expense of 
lowering a steam roller into a deep ravine and rolling 
the fill in 6-in. layers in order to prevent settlement. 

-OrHER Papers—A paper on “Separate and Combined 
Sewers in Their Relation to Sewage Disposal,” by John 


‘ H. Gregory, New York City, and one on “Control of 


Sidewalk Construction and Maintenance,” by A. P. Fol- 
well, New York City, have been reserved for separate 
treatment. Two other papers have already been men- 
tioned as having been read and referred to the committee 
on brick-paving specifications. 
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The Control of Sidewalk Construction 
and Maintenance 


The “Clearing House” of the American Society of Mu- 
nicipal Improvements undertakes to secure information 
on specific subjects for the members of the society. At 
the convention of the Society held at Wilmington, Del., 
Oct. 7 to 9 the results of an inquiry on the municipal 
control of sidewalk construction and maintenance were 
presented by A. Prescott Folwell, secretary of the So- 
ciety. The paper summarized replies received from a 
number of engineers. The replies were classified under 
headings indicating the means and degree of control and 
the summary was followed by conclusions drawn by Mr. 
Folwell. We give here the names of the cities in each 
class and Mr. Folwell’s conclusions. It should be under- 
stood that the entries in each class were necessarily some- 


what arbitrary, owing to varying degrees of control. The 
classification is as shown on the next page. 
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‘K PERFORMED BY CITY—(Meaning either direct 
city \r or contract work at the instance of the city rather 
than < property owner.] Asheville, N. C.; Columbia, 8. C.; 
Vald , Ga.; Richmond, Ind.; Aberdeen, Wash.; Hamilton, 
Ont ‘innipeg, Man.; Lethbridge, Alberta; Victoria, B. C. 
e N JPERVISION—Pawtucket, R. 1.;* Norristown, Penn.; 
Birt -ham, Ala.; Fort Worth, Tex. (and probably other 
Texn cities); Quebec, P. Q. (9 cities.) 

| “DING CONTRACTORS—Kalamazoo, Mich.; Decatur, 
i ies, Ia.; Grank Forks, N. D.; Pine Bluff, Ark. (5 cities.) 

I) \PECTION—Binghamton, N. Y.; East Orange, N. J.; 
will s-Barre, Penn.; Wilmington, N. C.; Charleston, S. C.; 
Limes. Ohio; Indianapolis, Ind.; Grand Rapids, Mich.; Holland, 
Mich. Grand Rapids, Mich.; Atchison, Kan.; Manhattan, Kan.; 
Kansas City, Mo.; Fort Smith, Ark.; Austin, Tex.; San An- 
gelo, Tex.; Santa Barbara, Calif. (16 cities.) 


Many of the replies expressed opinions to the effect 
that further municipal control was necessary. 
Mr. Folwell’s comment on the replies is as follows: 


In commenting upon these replies, the author would call 
especial attentfon to the arguments in favor of the method 
first deseribed—that of treating sidewalk work in the same 
way as roadway work; and this method of treatment should, 
in his opinion, apply to the designing and general control as 
well as to the mere construction. By this he means that the 
material to be used and the time of construction should be 
determined by the department of highways or city engineer, 
and that the work should be put in an entire block at a time 
and not piecemeal. 

It seems inevitable that most of the highway construction 
which is performed in small sections scattered over the town 
cannot receive as effective supervision by the city engineer 
as could a few contracts each covering an entire block or 
more. There certainly would seem to be little question that 
construction in 25- or 50-ft. sections must be quite a little 
more expensive and in many respects less satisfactory than 
if the entire block were constructed at one time. In addition 
to this, even where the work is well done, the patchy appear- 
ance of a street where old and new sidewalks alternate, and 
indeed where brick, flag and concrete may all be found on 
one block and in various stages of repair, is far from pleas- 
ing to the eye and is unpleasant for the pedestrian. 

The sidewalk is as fully a part of the public highway as 
is the roadway, so far as its use is concerned. It is as free 
to the general public and is (or should be) no more used for 
private purposes by the abutting owner, and we can there- 
fore see no reason why the two should receive different treat- 
ment. 

As a matter of fact, in too many cases little attention is 
paid to the sidewalk. Volumes are written about roadway 
pavements, but only an occasional page about sidewalk pav- 
ing; but yet to one person who uses the roadway there are 
probably ten who use the sidewalk. The additional property 
rights or quasi-ownership which in some cities are held by 
the abutting owner over the sidewalk need not interfere with 
the municipal control any more than they interfere with 
roadway paving in those states or cities where such owner- 
ship is construed as extending to the center of the highway. 

And the logic of the argument would include also main- 
tenance, including street cleaning. In German cities the 
street-cleaning gang cleans sidewalks as well as the road- 
way, in many cities flushing them down with hose during the 
night at the same time that the roadway is similarly treated. 
In large cities a considerable proportion of the dirt on the 
sidewalks is blown there from the roadway, and the re- 
mainder is carried or thrown there by the public at large, 
which uses the sidewalk (except for store sweepings or other 
dirt thrown from the abutting premises in violation of the 
city ordinances). It would therefore seem to be as much the 
city’s business to remove this dirt from the sidewalks as to 
clean the roadways. An additional argument in favor of this 
is the fact that the dirt from the sidewalk is very apt to be 
blown or swept on to the roadway shortly after the latter has 
been cleaned, thus to some extent undoing the work of the 
street-cleaning gang: which would not have occurred had the 
entire street from property line to property line been cleaned 
at one operation. 

Considering, however, merely the point of view of the 
cost of sidewalk construction, there would seem to be little 
reason to dispute the following statements: First, an improp- 
erly constructed sidewalk will be more expensive in the long 
run in that it must be renewed more frequently than one 
properly constructed. Second, inspection adequate to secur- 
ing proper construction is very expensive when the work is 





*Geo. C. Carpenter, city engineer, stated that since he made 
the report to Mr. Folwell the city had assumed some meas- 
ure control. 
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done in small jobs of 25 or 50 ft. Third, construction in such 


small jobs is more expensive to the contractor and conse- 
quently to the property owner or city. Fourth, not only 
would it appear reasonable, but it has been demonstrated by 
experience, that the lowest prices can be obtained for side- 
walk work by letting the contract for the work of an entire 
season to one or two contractors, with the understanding that 
no stretch of work of less than a block will be ordered. 
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A Cave-in in a trench at Main and Fair streets, Paterson, 
N. J., on Oct. 7, caught and smothered three Italian laborers 
who were working on a new underground conduit for the 
New York Telephone Co. 


A Locomotive Driving Wheel Came Off through the break- 
ing of an axle on a passenger train on the Central Vermont 
Ry., near Waterbury, Vt., on Oct. 6. The driving rods broke 
and their revolving ends did considerable damage to the loco- 
motive. The engineer applied the brakes and jumped off and 
the train was safely brought to a stop. 


Heavy Floods in Southern Texas, the result of the heavy 
rains of the two weeks prior to Oct. 3, caused the death of 
a number of persons and the destruction of much property. 
Houston during the past 15 days has had a rainfall of 20 in. 
In San Antonio the water in the streets reached a depth of 
4 to 6 ft., on Oct. 2, and the public service utilities suspended 
Operations. Many bridges were washed away. 


The Chicage Garbage-Disposal Situation remains un- 
changed. At a meeting of the city council, the Chicago Re- 
duction Co. submitted an offer to sell its plant for $383,000, 
instead of the $492,500 originally demanded, but the offer was 
rejected. The dumping of garbage in clay holes has been 
commenced, but vigorous protests have been made by per- 
sons in the neighborhood of the dumping spots, mainly on 
the score of nuisance and bad odors. The treatment with a 
deodorant solution is expected to reduce the nuisance to a 
minimum. 


A Temporary Railway Station at St. Paul, Minn., has been 
erected by the St. Paul Union Depot Co., on the site of the 
station recently destroyed by fire, and ticket office was in 
service on Oct. 10. The baggage and mail departments wer« 
not damaged. By Oct. 12, all the station departments were 
ready for service in the temporary quarters. The rearrange- 
ment of the passenger terminals and the construction of a 
now station have been under consideration for some years by 
the numerous railways interested, and the destruction of the 
old station may help to the acceptance of some plan for the 
new work. 


The Trestle Approach of a Bridge Collapsed under an elec- 
tric car at Green Bay, Wis., on Oct. 14. No lives were lost 
The bridge over the Fox River on the line of Main St., the 
most heavily traveled bridge in the city, consists of a steel 
through-truss swing-span and a long pile-trestle approach on 
the west. Both trestle and steel span are old, and have long 
been known to be in poor shape, but nothing has been done 
to provide a stronger and more modern structure. Both the 
street cars of the city lines and an interurban line operating 
large and heavy cars cross the bridge. About noon, Oct. 14, 
a sprinkling car of the electric railway broke through the 
timber approach, carrying down a section about 80 ft. long. 
The men on the car went down with it, but were rescued. 
The work which collapsed was rebuilt 16 years ago. 


A High Percentage of Profit on a New York State road 
contract—Because the State Highway Department has can- 
celled the contract for the Bayshore-Brookhaven State 
road, the contractor, Charles V. Platt, of Port Jefferson, 
has filed a claim against the State of New York for $132,000, 
which he figures would have been the profit to him resulting 
from the contract had it been carried out. 

The contract for this road was awarded to Mr. Platt last 
December and the work was commenced. The contract called 
for thirteen miles of State road to be built at a cost of about 
$246,000—“Brooklyn Eagle,” Oct. 9. 


A Head Collision between a train bound for Middlctuwn, 
N. Y., on the Berlin branch of the New York, New Uaven & 
Hartford R.R. and a Meriden-bound electric car of the Meri- 
den & Middletown Ry. (owned by the New York, New Haven 
& Hartford R.R.), at Westfield, Conn., on Oct. 10, resulted -n 
the death of one passenger and the injury of 11 others. There 
is a single track from Westfield to Middletown, Conn., which 
branches at the former town, one line going to Bertin and the 
other to Meriden, Conn. The collision occurred on this stretch 
of track used by both steam and the electric trains. The 





































































780 


train is said to have been backing (according to custon) 
toward Middletown at 20 mi. per hour when it struck the 
electric car which was running toward it at 25 mi. per hour. 


A Butting Collision occurred between a passenger train 
and a freight engine in the yards of the Chicago, Milwaukee 
& St. Paul R.R., at Madison, Wis., on Oct. 6, seriously injur- 
ing 12 persons. According to press dispatches, the railroad 
officials blame the switching crew for the accident. The lat- 
ter are stated to have said that they thought the passenger 
train had arrived before they ran out on the main track 
where the collision occurred. The passenger train was 10 
min. late and was moving at about 40 miles per hour when the 
switch engine was sighted a short distance ahead. The bag- 
gage and smoking cars of the passenger train were partly 
telescoped. 

Resolutions Adopted by the Amcrican Road Congress at 
the Detroit meeting were in substance as follows: (1) Favor- 
ing the creation of a national department of public works 
with a cabinet officer at its head; (2) favoring the establish- 
ment of state highway commissions and state aid for high- 
way construction; (3) favoring the establishment of a na- 
tional road system for the construction of lateral and con- 
necting market highways by states, counties and towns; (4) 
favoring the appointment by the President of the United 
States of a commission to investigate, report on and recom- 
mend a system of Federal aid for road construction ;(5) fav- 
oring legislation to enable the nation to be officially repre- 
sented at the International Road Congress; (6) favoring the 
investigation of applications for patents-relating to road and 
bridge construction by the Federal Office of Public Roads be- 
fore patents are issued; (7) commending the Lincoln High- 
way Association and the National Old Trails Association; (8) 
endorsing the compulsory use of wide tires and the road 
drag; (9) favoring the use of convicts on road construction 
and maintenance; (10) favoring long tenure in Office of ex- 
perienced and efficient highway officials. 


The Milwaukee Sewerage and Sewage Disposal Plan Pro- 
ject, after much delay of various kinds, has at last pro- 
gressed as far as the appointment of four of the five com- 
missioners under whose direction the improved means of 
sewage collection and disposal are to be planned and ex- 
ecuted. The commissioners thus far appointed are: Michael 
Carpenter, Theo. A. Vilter, Conrad Niederman and Geo. P. 
Miller. The commissioners are to receive no salaries, but 
must give bonds for the faithful performance of their work. 
They are to continue in office until the work of the commis- 
sion is completed, subject only to removal for unfaithfulness 
or political activity. The commission is authorized to em- 
ploy a chief engineer and such other technical and tro- 
fessional advisors and assistants, and such clerks, laborers, 
etce., as it sees fit, and may 
discharge them at will, except as limited by contracts with 
highly trained, experienced or skilled individuals, It is to be 
noted, however, that the state civil service laws affecting 
the city are to govern the commission, except as regards 
appointees under contract and the chief engineer and secre- 
tary to the commission. 


A Large Pier and Industrial Development is proposed by 
the New Jersey Harbor Commission for the west shore of 
upper New York harbor, between Constable Point and the 
Greenville freight terminal of the Pennsylvania R.R. As re- 
ported upon by the Commission's engineer, B. F. Cresson, Jr., 
the plan calls for building out two necks of land between 
Jreenville and Constable Point, each 1500 ft. wide and 5000 
ft. long, the out shore end being at the bulkhead line. Be- 
tween these peninsulas would be a basin 1000 ft. wide. It is 
contemplated that the government pierhead line would be 
drawn in until it should be parallel and 1600 ft. off shore of 
the present bulkhead line. It would be expected that the fed- 
eral government, in view of the importance of such a terminal 
and the proposed location of the new navy yard and naval 
station nearby would dredge a channel 1200 ft. wide and 35 
ft. deep along this projected pierhead line. At the end of 
each one. of these long fills would be three piers 1600 ft. long, 
200 ft. wide, with a basin 350 ft. wide between. In the mid- 
dle of the fill would be a number of oblique piers 700 ft. long, 
125 ft. wide and 275 ft. apart. The shore line at Constable 
Point also would have several long piers. In this way, pro- 
vision would be made for wharfage of all classes of ships, 
for lighters and floats, etc. Facilities are contemplated for 
the direct loading of grain into holds of ships, and for the 
supply of ships with bunker coal. Space is provided for clas- 
sification yards and railroad freight buildings, with tracks 
along the bulkheads and in the piers. 


The S.S. “Volturne” Burned at Sea, in about 48.25 N. lati- 
tude, 34.33 W. longitude, from causes not definitely known, 
while on her voyage from Rotterdam to New York. Accord- 
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ing to one story the fire was started by » heavy exy 
the bow, but this has not yet been verified. Press ai 
state that of the 24 cabin and 540 steerage passen 
a crew of 93 (making a total of 657 persons on the s 
were lost, and 521 were rescued by the 10 steamshi; 
responded to the wireless distress signals from the 
ship. The first wireless calls for assistance from t) 
turno” were received at about 8:10 a.m., on Oct. 10 
11:45 a.m. the first of the rescue ships arrived ul 
scene. The removal of the passengers and crew 
possible until the tank-steamer “Narragansett” arr 
7:10 a.m., Oct. 11, and reduced the roughness of the se; 
vicinity, by pouring upon it two large streams of o 
of the passengers had been removed by a few minut: 
8 a.m., Oct. 11. About 24 hours elapsed between t} 
the first call for help was received and the transfe: 
passengers. It is claimed that during this period 
did not burn aft of the bridge. Apparently most 
deaths resulted from attempts to launch lifeboats fr. 
side of the “Vulturno” into the heavy sea. Of six lif 
lowered, only two (both of which disappeared) succe: 
clearing the side of the vessel; the other four, crowd: 
passengers and crew, were smashed against the hu 
their occupants lost. The “Volturno” was owned } 
Canadian Northern Steamship Co., but had been charter) 
the Uranium line, the ships of which dock at Brooklyn 


She was built in England by the Fairfield Shipbuildi 
in 1906. 


An Improved Locomotive Terminal has been built for the 
Baltimore & Ohio R.R., at Cumberland, Md., by Westinghouse, 
Church, Kerr & Co., 37 Wall St., New York City. This place 
is situated at the foot of the eastern slope of the Allegheny 
Mountains and through here both passenger and fr. 
traffic is heavy. Practically all the freight locomotives ;» 
of heavy mallet or of mikado type and the heaviest Pacific 
type is used for passenger service. The improved plant com- 
prises a roundhouse with a 100-ft. motor-operated turntable. 
a double-cinder pit, a reinforced-concrete coaling statio: 
sand house and a small power house. To accOmmodate the 
large mallet locomotives, the roundhouse was made 110 ft 
long and has 31 stalls with space for further extension. The 
building has brick walls on concrete foundations with timber 
roof posts and a wooden roof. The back wall is made wu p of 
brick pilasters with broad window spaces between, fitted with 
top and bottom sash counterbalanced with each other. The 
roof line is broken at the first row of posts near the front of 
the building so as to give a row of sash with narrow vertical 
louvres over each stall to provide light and ventilation. The 
engine pits are 88 ft. long with side walls for 40 ft. on the 
inner end wide enough for jack bearings. The pit walls ex- 
tend 12 ft. outside the house to prevent track settlement. 
Twin driving-wheel drop pits, serving four stalls were pro- 
vided and two stalls have truck wheel drop pits. These 
furnished with hydraulic pneumatic jacks respectively, of 3) 
and 15 tons capacity, Each stall has a smokejack made of 
asbestos lumber supported on a wooden frame with a hood 
4 ft. wide and 12 ft. long. The floor surface is half of creo- 
soted wooden blocks and half of mastic rock, both on 6-in. 
concrete foundation, The building has an indirect -heating 
system with fan capacity sufficient to change the air com- 
pletely onee in 15 minutes. Closely adjacent to the engine 
house and connected to it by a covered passageway, with a 
track leading to one of the stalls of the roundhouse, is a ma- 
ching shop 70x140 ft. Here is equipment for light repairs. 
At the west end of the building is a toilet room and at the 
east end is a two-story office structure, 33x64 ft., providing 
rooms for the master mechanic, road foremen of engines, 
roundhouse foreman, storekeeper and clerks, and the engine 
dispatchers. The power house located nearby is 67x65 ft., 
having separate boiler and engine rooms. In the engine room 
is a 1000-ft. air compressor, three 50-kw. power transformers 
for power, a 50-kw. and a 25-kw. transformer for lighting, 
the latter for series arcs, and a fire pump. In the base- 
ment are the boiler-washing pumps, In the boiler room are 
two batteries of water-tube boilers, aggregating 1000 hp. 

.ted capacity, with automatic stokers. 

There is a cinder pit between the coaling station and -he 
engine house. This is a double submerged type with an over- 
head traveling crane and grab bucket. About 120 engines 
are handled over the pit daily and one man working during 
daylight hours is able to remove all the cinders deposited. 
The coaling station has bunker capacity for 600 tons. There 
are four bins to handle three sizes of coal (run-of-mine, 
crushed-stoker and special-passenger). About 20 cu.yd. of 
dry sand can be stored overhead, and a nearby sand house 
has storage for 1200 cu.yd. of green sand which is dried by 
steam and elevated to the overhead storage bin by compressed 
air. All buildings are circled by a 6-in. fire line supplying 
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fou! n 4-in. two-way fire hydrants connected to the fire 
um n the power house. Three standpipes supply water to 
att passing to and from the roundhouse. 


TL. Most Severe of Three Record Concentrated Rainfalls 
x York City during the present season occurred Oct. 1. 


ty he two previous deluges of July 28 and Sept. 5 respec- 
tive! “Engineering News,’ Aug. T and Sept. 11) the subway 
syst. of the Interborough Rapid Transit Co. was blocked. 
The terruption to passenger traffic, however, was more 
gerio.s in this last rain, as other transportation lines besides 
the pways were put out of commission. At 3:45 p.m., the 
sub y service between 72d St. and the Grand Central sta- 


tion at 424 St. was discontinued. Water poured into the sub- 
way so that it soon became necessary to stop traffic as far 
nortn as 96th St. Water entered the subway at 23rd, 46th, 
gist. 116th and 157th streets on the Broadway line, and at 
110tn St. on the Lenox Ave. line. 

As in the two preceding rains, the greatest trouble oc- 
curred at Times Square. The sewers again backed up through 
the basement of the Longacre building, and from there to the 
subway platform and onto the tracks, contributing to the 
flood which poured down the steps of the kiosks and through 
the sidewalk gratings, due to the inadequacy of the catch 
basins in the street and of the sewers themselves, which at 
this point were not designed to cope with such excessive 
floods. 

In the subway, at Times Square, four pumps, which have a 
combined capacity of 2000 gal. per min. operated continuous- 
ly, and in addition to these a car-pump which discharged 
2000 gal. per min. operated for 40 min.; but obviously the 
pumping system was of little avail until tse pressure in the 
sewers relaxed, as the water was pumped into the flooded 
streets, only to flow back again into the subway. At 5:30 
p.m. when the rain began to abate, the water at Times 
Square station was two feet deep over all four tracks, and 
at its maximum reached twice that depth. At 7:20 p.m., the 
first southbound train reached Grand Central station, hav- 
ing passed through the flooded district, and service was re- 
stored. 

Shoring in the excavation of the new subway under 
Church St. in the vicinity of Cortland St. was washed away, 
resulting in the weakening of the Sixth Ave. elevated rail- 
way structure on Church St., so that trains on this line 
had to be discontinued below Cortland St. from 2:50 to 
4:30 p.m. 

In Brooklyn, the Long Island R.R. service into the Flat- 
bush Ave, station was abandoned from 3 to 6:30 p.m., and 
was not fully resumed until 9:30 p.m., due to the flood at 
the freight depot, situated at that station. Over part of 
the Brighton Beach line of the Brooklyn Rapid Transit Co., 
service was interrupted from 3 p.m. until arter midnight. The 
part of this line which was in trouble passes through an 
open cut which was flooded. A sewer burst at Fourth Ave. 
and 44th St., Brooklyn, by the side of the excavation for the 
new subway, and dropped the street surface on which men 
of the Sewer Department were working, into the subway, a 
distance of 30 ft. 

The following tabulation is a comparison of the rainfall 
over equal periods during the three recent rains: 


INCHES OF RAINFALL 


Time Oct. 1 ; Central Park 
minutes Battery Central Park Sept. 5 July 28 
5 0.44 0.56 0.60 0.51 
10 0.77 0.78 1.15 0.96 
15 1.05 1.01 1.59 1.20 
30 1.64 1.55 2.62 1.48 
60 2.26 2.03 3.31 2.73 
120 3.34 3.35 3.70 3.11 
24 hr. 5.16 5.07 4.14 3.11 


Final Stages of Construction on the Panama Canal—Three 
events of great significance in connection with the Panama 
Canal have occurred within the last few weeks—the succéss- 
ful operation on Sept. 26 of the entire flight of locks at: Gatun 
to pass the seagoing tug “Gatun” from the Atlantic chan- 
nel to Gatun Lake; the flooding of the famous Culebra cut on 
Oct. 1,’ by opening the valves of the pipes through the Gam- 
boa dike, which has shut out the waters of Gatun Lake dur- 
ing thé period of steamshovel work, and the final destruc- 
tion. of, the dike by a huge. blast on Oct. 19. 

The first use of the locks was made on Friday, Sept. 26, 
in order that two of the Army Engineers, Maj. James P. Jer- 
vey and Maj. George M. Hoffman, who have had immediate 
charge of the work at Gatun, under Lieut.-Col. W. L. Sibert, 
Division Engineer, might witness the actual completion of 
their Jators before departing from the Isthmus to their new 
assignments. : 

The filling of the lock chambers occupied a longer time 
than normally, because of the small displacement of the tug: 
in the case of a large vessel, much less water would have, 
been wsed. The total lift was approximately 64.70 ft., dividéd 
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between the three locks, about as follows: Lower lock, 11.2 
ft.; middle lock, 23.7 ft.; upper lock, 29.8 ft. 

During this operation of the locks, all of the operating de- 
vices were operated from local control, that is, each machine 
was operated from the panel in the same room with the ma- 
chine. This made it necessary for the operator to move from 
machine to machine for the various operations, whereas, when 
the plant is completed, the entire flight will be controlled 
from the central control tower 

The lockage of the vessel was under the immediate su- 
pervision of Col. H. F. Hodges, the designer of the locks, their 
equipment and operating machinery, and the regulating 
works of the canal. In this he was aided by Edward Schild- 
hauer, the Electrical and Mechanical Engineer of the Com- 
mission, and the inventor of the mechanism which opens and 
closes the lock gates, and E. FE. Lee, Superintendent of Erec- 
tion; F. C. Clark, Assistant Superintendent of Erection; C. P 
Fortney, Superintendent of Mechanical Installation; S. H. 
Grauten, Testing Engineer, and Geo. F. Guynn, Inspector of 
lock gates and protective devices. The vessel had among its 
passengers on this initial trip, Col. H. F. Hodges, Licut.-Col 
William L. Sibert and family, Maj. James P. Jervey, and Mrs 
Jervey, Maj. George M. Hoffman, Lieut. Geo. R. Goethals and 
Mrs. Goethals, Henry Goldmark, Captain Corning, of the 
steamer “Panama,” Mrs. Edward Schildhauer and Mrs. KE. E. 
Lee. 

Water was admitted into Culebra cut through the four 24-in. 
pipes extending into the lake underneath Gamboa dike, on Oct. 
1. The slide at Cucaracha has completely closed the cut, in one 
place to the 73-ft. level, therefore, the water discharged into 
the canal by means of the pipes between Oct. 1 and 10 was 
wholly confined to the section between the slide and the dike 
To overtop the slide, it will be necessary for the water in che 
lake to reach a level of 73 ft. above mean sea level. A ditch 
will be cut through Cucaracha slide to start the water 
through and, it is expected that a great deal of the slide ma- 
terial will be washed into the drainage ditch between the 
slide and Pedro Miguel locks. 

The drainage pumps in the cut near the dike were shut 
down on Sept. 24; all the machinery was removed and the 
building which housed it was razed. Sufficient water had 
collected in the cut on Oct. 1, from seepage and surface drain- 
age to cover the bottom between Cucaracha slide an] she dike. 

On Oct. 10 careful preparations had been made by the 
Western Union Telegraph Co. and the Central & South Amert- 
can Telegraph Co. for the continuous transmission from 
Washington of President Wilson's signal, which was to cause 
the first blast for the destruction of the Gambou dike. Some 
1220 charges of dynamite aggregating 40 tons were exploded 
in all. In the first blast were 400 of these char-ses, weizhirg 
a total of 1600 Ilb., the explosion of which removed the top 
of the dam; the other charges were exploded tater at inter- 
vals. It now remains for dredges to complete ‘he cut. 


PERSONALS | 


Mr. J. R. Mann has been appointed Superintendent of 
Transportation of the Detroit & Toledo Short Line R.R., with 
headquarters at Detrvit, Mich. 

Mr. H. H. Berfy, recently Superintendent of the Western 
Maryland Ry., at Hagerstown, Md., has been appointed Su- 
perintendent of the Denver & Rio Grande R.R., at Pueblo, 
Colo. 


Mr. James D. Tyter, Superintendent of the Fitchburg di- 
vision of the Boston & Maine R.R., at Boston, Mass., has been 
promoted to be General Superinterient, succeeding the late 
W. F. Ray. - 

Mr. C. A. McCarthy, former Mastér Mechanic of the Chi- 
cago, Rock Island & Pacific Ry., at Shawnee, Okla., is now 
Master Mechanic of the Colérado Springs & Cripple Creek 
District: Ry., at Cof/rado Springs, Colo. 


Mr. C. C. Whittier, recently in charge of the Winnipeg, 
Man., branch of Robert W. Hunt & Co., Ltd., has been made 
Treasurer and General Managér, with headquarters at 905 
McGill Bldg., Montreal, Qué.’ ~ 


Mr. Joseph Harrington, Chief Consulting Engineer for the 
Green Engineering Co., Chicago," sft. has resigned to engage 
in private practice with offices in "Chicago. He will specialize 
in boiler-plant design, equipment’? and operation. 

Mr. G. H. Folger, reeently Assistant General Superintend- 
ent of the Boston & Maine R.R., at Boston, Mass., has been 
appointed Superintendent of the Terminal division, with head- 
quarters at Boston, and his former position has been abol- 
ished. 
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Mr. W. J. Frauendiener, recently General Inspector of the 
locomotive department of the Cleveland, Chicago & St. Louis 
R.R., at Indianapolis, Ind., has been appointed Master Me- 


chaniec of the Eastern division at Bellefontaine, Ohio, succeed- 
ing Mr. J. T. Luscombe, resigned. 


Mr. David B. Fleming, formerly Assistant Stperintendent 
of the Mohawk division of the New York Central & Hudson 
River R.R., is now Superintendent of the Buffalo division at 
Buffalo, N. Y. He was born in 1877 and entered the service of 
the New York Central Lines in 1893 as a telegraph operator. 


Mr. D. F. Schaff, Superintendent of the Chicago division of 
the Cleveland, Cincinnati, Chicago & St. Louis R.R., at In- 
dianapolis, Ind., has been granted a six-months leave of ab- 
sence. Mr. C. 8S. Millard, Superintendent of the Michigan di- 


vision, will assume charge of the Chicago division tempor- 
arily. 


Mr. R. N. Dickman, M. Am. Inst. M. E., Mining Engineer of 
Chicago, Ill, has become associated with Robert W. Hunt & 
Co. His headquarters will be at 2200 Insurance Exchange, 
Chicago. Mr. Dickman is now engaged in the examination of 
exypsum and coal properties in Western Canada, for the Rob- 
ert W. Hunt & Co., Ltd., of Canada. 


Mr. E. J. Devans, Division Superintendent of the Buffalo, 
Rochester & Pittsburgh R.R., at Rochester, N. Y., has been 
promoted to be General Superintenent in charge of trans- 
portation, with headquarters at Rochester. He is succeeded 
as Division Superintendent by Mr. M. G. McInerney, former 
Assistant Superintendent at Rochester. 


Mr. F. B. Walker, Assoc. M. Am. Soc. C. E., formerly Chief 
Engineer of the Arizona Land & Irrigation Co., Prescott, 
Ariz., has been appointed Assistant Engineer of the Chicago, 
Milwaukee & St. Paul Ry., at Lewiston, Mont., succeeding Mr. 
F. J. Herlihy, whose resignation to accept a position with 
the Cook Construction Co., of Montreal, Que., was noted in our 
issue of last week. 


Mr. Fred O. Dolson, recently Hydraulic and Irrigation En- 
gineer of the Pacific Power & Light Co., Portland, Ore., for 
four years previously Erecting Engineer for the Pelton Water 
Wheel Co., has left the West coast for New York City, via 
the Panama Canal. He is soon to leave New York on an ex- 
tended trip through South America for the purpose of intro- 
ducing American machinery. 


Mr. Arthur Sessions, Superintendent of Transportation of 
the Central division of the Panaina Canal, has resigned to 
become General Superintendent of Transportation of the Bo- 
cas division of the United Fruit Co., with headquarters at 
Bocas del Toro, Panama. Mr. Sessions went to the Isthmus 
in 1905 as Trainmaster. He was promoted to be Assistant Su- 
perintendent of Transportation in 1906 and Superintendent in 
1908. 


Mr. William J. Cunningham, Assistant Professor of trans- 
portation at Harvard University, has been appointed Assist- 
ant to Vice-President (to be President as soon as the change 
in the railway company’s by-laws is effected), J. H. Hustis, 
of the New York, New Haven & Hartford R.R., with offices 
in New Haven, Conn. Prof. Cunningham has been granted 
two years’ leave of absence from the University, but will con- 
tinue to lecture there on transportation subjects. 


Mr. Searcy B. Slack, recently City Engineer of La Grange 
and County Surveyor of Troup County, Ga., has been appointed 
Adjunct Professor of civil engineering at the University of 
Georgia, succeeding Prof. John C. Koch, Assoc. M. Am. Soc. 
Cc. E., who is taking up special work at Johns Hopkins Uni- 
versity, Baltimore, Md. Prof. Slack is a civil engineering 
graduate of the University of Georgia, class of 1911, and a 
Master of Arts of Harvard University, class of 1912. 


Mr. W. J. Knight, Assoc. M. Am. Soc. C. E., recently Chief 
Engineer of the Gilsonite Construction Co., St. Louis, Mo., is 
now associated with Mr. G. S. Bergendahl, Assoc. M. Am. Soc. 
Cc. E., President of the Bergendahl-Bass Engineering & Con- 
struction Co., 1311 Harriss Trust Bldg., Chicago, Ill., under 
the firm name of Bergendahl-Knight Co., with offices at the 
above address in Chicago. The firm will make a specialty of 
reinforced-concrete and structural steel design and con- 
struction. 


Mr. Henry Welles Durham, M. Am. Soc. C. E., Chief Engi- 
neer of Highways, Borough of Manhattan, New York City, has 
recently completed an extensive tour of investigation of pav- 
ing and street maintenance work in Buropean cities in the in- 
terests of the City of New York. Mr. Durham was appointed 
by the late Mayor Gaynor a delegate to the recent Interna- 
tional Road Congress, at London, England, and by direction 
ef the Mayor devoted the remainder of the summer to a de- 
tailed study of European pavements. 
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Messrs. Herbert H. Conway, a graduate in civil « 
ing of Cornell University, and recently in charge of 
ment-testing laboratory of the Northern Pacific Ry, 
coma, Wash., and E. T. Asplundh, a graduate in civ 
neering of Pennsylvania State College and recently \ 
Turner Concrete Steel Co., Philadelphia, Penn., have 
a partnership under the firm name of Conway & A 
Engineers, with offices at 418 Tacoma Bldg., Tacoma 


They will make a specialty of reinforced-concrete } 
construction and design. 


Mr. Albert J. Himes, M. Am. Soc. C. E., Engineer of 
Elimination, Cleveland, Ohio, New York, Chicago & si 
R.R., and former Resident Engineer of the Eastern 4 
of the New York State Canals, has been appointed Va! 
Engineer of the railway company. He will be assiste.) 
committee, of which he is the chairman, consisting of ) 
E. A. Miller, Superintendent of Motive Power and Equi nt, 
and H. D. Palmer, Assistant General Counsel. Mr. Hi: is 
a graduate of Cornell University, class of 1887, and ws: at 
one time City Engineer of Corning, N. Y. He first bo ime 
connected with the New York, Chicago & St. Louis R in 
1901 as Bridge Engineer. 


Mr. Earle B. Phelps, Assoc. Am. Soc. C. E., Assistant 
fessor of research in chemical biology at the Massachu:-tts 
Institute of Technology, has been appointed Professvo: of 
Chemistry and Chief of the Division of Chemistry at the Hy- 
gienic Laboratory of the United States Public Health Ser- 
vice, Washington, D. C. Prof. Phelps graduated in chemistry 
from the Massachusetts Institute of Technology in 1899 ana 
for four years was Assistant Bacteriologist of the Massachu- 
setts State Board of Health, at the Lawrence Experiment Sta- 
tion; he has been Chemist and Bacteriologist of the Sanitary 
Research Laboratory at the Institute since 1903, and also 
Assistant Professor of chemical biology. For several years 
past he has maintained a New York office as a consulting 
sanitary expert. The Public Health Service was recently 
authorized by Congress to make an investigation of the pollu- 
tion of interstate streams, and to this work Prof. Phelps will 
devote the major part of his time. 
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Alex Z. Newlin, M. Am. Soc. M. E., Mechanical Engineer of 
the Kewanee Works of the National Tube Co., Kewanee, Ii. 
died from pneumonia, Oct. 7, at his home in Kewanee. He 
was born in McKeesport, Penn., 37 years ago. He graduated 
from the McKeesport public high school in 1895, and after 


-teaching school for three years he entered the engineeri:; 


department of the National Tube Co., at McKeesport. In 1%! 
he was transferred to the headquarters engineering depart- 
ment of the company at Pittsburgh, Penn., and in 1908 was 
promoted to be Mechanical Engineer of the Kewanee works. 
He is survived by a widow, two children, his father and sev- 
eral brothers 
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NATIONAL SOCIETY FOR PROMOTION OF INDUSTRIAL 
EDUCATION. 
Oct. 19-25. Annual convention at Grand_ Rapids, Mich. 
Secy., C. A. Prosser, 105 E. 22d St., New York City. 


AMERICAN MINING CONGRESS. 
Oct. 20-25. Annual convention at pepenehia, Taae. Secy., 
J. Callbreath, Majestic Building, Denver, Colo. 


AMERICAN RAILWAY BRIDGE AND BUILDING ASSO- 
CIATION. 


Oct. 21-23. Annual convention at Montreal, Gye. Secy., C. 
A. Lichty, 319 North Waller Ave., Chicago, Il. 


NATIONAL ASSOCIATION OF RAILWAY COMMISSIONERS. 
Oct. 28. Annual Convention at Washington, D. C. Secy.. 
Wm. H. Connolly, Interstate Commerce Commission, 
Washington, D. C. 
NATIONAL CONSERVATION CONGRESS. 
Nov. 18-20. Annual meeting at Washington, D. C. 
T. R. Shipp, Indianapolis, Ind. 


GREAT LAKES INTERNATIONAL PURE WATER ASSOCIA- 


Nov. 6-7. Meeting at Toronto, Ont. Secy., Paul Hansen, 
Urbana, Til. 
UNITED STATES GOOD ROADS ASSOCIATION. 
Nov. 10-16. Third annual paeeting at St. Louis, Mo. Secy.. 
J. M. Rountree, Birmingham, Ala. 
NATIONAL FOUNDERS ASSOCIATION. 
. 19-20. Annual convention at New York City. Secy 
Nov: io Faylor, 29 So. La Salle St. Chicago, Ti.” . 


Secy., 
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A Study of One Type of Reinforced- 


Concrete Floor Slabs 
Reviewed by MALVERD A. HOWE* 


THE THEORY OF THE FLEXURE AND STRENGTH OF 
RECTANGULAR FLAT PLATES Applied to Reinforced 
Concrete Floor Slabs—By meaty T. Eddy, Professor of 
Mathematics and Mechanics, College of Engineering, and 
Dean of the Graduate School, penezstes, niversity of 


Minnesota, Minneapolis, Minn.: ers & Co. Cloth; 6x9 
in.; pp. vii + 104; numerous helt one plates and text 
illustrations. 5 


Several attempts have been made to develop a rational 
theory for the design of reinforced-concrete flat slab floors, 
all leading to more or less approximate methods. The six 
methods for designing the four-way reinforced flat siab, 
known to the writer, are not in agreement. Three meth- 
ods require from two to four times the amount of steel re- 
quired by the other three. The three methods requiring the 
smaller amounts of steel are based upon the elastic properties 
of the concrete and steel and probably have for a single 
foundation the theory of thin flat plates. 

Dr. Eddy has based his investigation upon the “funda- 
mental equations of extensional stress and strain in thin 
flat plates and slabs” which contain the function called 
Poisson's ratio. 

If the assumptions are acceptable that the “actual rein- 
forcement is regarded as distributed into a thin sheet of uni- 
form thickness,” that the concrete resists compressive bend- 
ing stresses only and that the extensions or compressions in 
one direction are influenced by those at right angles, then 
the formulas developed by Dr. Eddy are very easy to fol- 
low and lead to expressions which are simple in form and 
easy to apply. 

However much one may question the above assumptions 
there can be but little doubt that a reinforced-concrete slab 
supported on columns behaves in a manner somewhat similar 





*Director, Departments of Architecture and Civil Engi- 
neering, Rose Polytechnic Institute, Terre Haute, Ind. 
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to a homogeneous thin slab under like conditions of loading. 
Admitting this to be true, the equations developed by Dr. 
Eddy are of the proper form, leaving, however, the values 
of the function representing Poisson's ratio, that one rep- 
resenting the effective area of the steel and the one deter- 
mining the proper arm of the stress in the steel, to be deter 
mined by the designer to fit any particular type of construc- 
tion. 

Unfortunately Dr. Eddy has shown the application of 
his formulas in detail to but one type of construction, the 
“standard mushroom” type (Turner’s). For this type Pois- 
son’s ratio is stated to be 0.5. The accepted value of this 
ratio for steel is 0.3 and that for concrete 0.1; consequently 
it requires more convincing arguments than those given on 
pages 11, 12 and 13 to satisfy the reviewer that this is the 
average value of Poisson's ratio for reinforced concrete with 
the special arrangement used in the “standard mushroom” 
construction. 

Inasmuch as the theoretical values found from the form- 
ulas using the value 0.5 agree well with experimental re- 
sults, this is the proper value to use for this function for 
the “standard mushroom” system, but it appears more logical 
to simply state that the function is an empirical factor de- 
pending upon the qualities of the materials and their ar- 
rangement determined by experiment. 

Representing Poisson’s ratio by K the general formulas 
for the stress in the steel and the bending moment are as 
follows: 

tI 

fs = ee (3 x* — a*) and M = - ae) 
All of the quantities are known excepting K, jd and A; jd is 
the “vertical distance from the center of tension in steel to 
center of compression in concrete” and A is the “area of 
cross-section of steel reinforcement per unit width of slab 
in case it can be assumed to be replaced by a uniform sheet 
of equal weight.” Any errors made in the assumption of jd 
and A will have a proportional effect upon the values of fs 
and M, but a very considerable error may be made in assum- 
ing the value of K without seriously affecting the values of 
fe and M. Therefore it is not worth while to enter into any 
arguments concerning the actual value of K. 

As stated above the “standard mushroom” type has been 
worked out in detail and equations given for deflections, 
stresses in side and diagonal belts, points of contraflexure, 
points of maximum moment, shears, etc. These equations 
are very complete and easy to use. 

The title of the book is not well taken, as aside from the 
twenty-odd pages devoted to the development of the gen- 
eral equations, the entire book appears to be a plea in favor 
of the “standard mushroom” type of construction. The Pref- 
ace and some ten pages at the end of the book are credited 
to C. A. P. Turner. Twenty-one pages are taken up with a 
description and discussion of tests made upon a Norcross 
slab and a “standard mushroom” slab. 

The book impresses one as a very excellent trade pub- 
lication but it is not easily understood why a price of $5 
should be demanded even if, as stated in the Preface, that 
sum “will be credited in return for it, on the larger treatise 
which the authors intend to complete as soon as the magni- 
tude of the task will permit.” 





ab (3 x* — a*) 
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Rar stA, RESERVOIRS AND WATER purty Tey Sir 
Alexander R. Binnie, Past President, Inst. C. {Founded 


en the Chadwick Trust Lectures welteennd by the A. 
or at the Institution of Civil Engineers in 
1912.} New York: D. Vin Nostrand Co. Cloth; 6x9 in: 
pp. xi+157; 56 plates and illustrations. 50c., net. 

These lectures by one of the leading engineers of Great 
Britain are chiefly valuable in that they “illustrate some of 
the salient points connected with” water-works engineering 
as developed and observed by the author in the course of long 
practice. The principal subjects treated are rainfall, runoff, 
consumption per capita, sources and modes of supply, reser- 
voir dams and reservoir outlets, aqueducts and supply mains, 
the distribution system, valves, meters and house fittings. 
Aside from the author’s personal views on water-works de- 
sign and construction, the volume contains comparatively 
little not already in print. 
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The tabular and other figures and the examples of design 
and construction are for the most part drawn from the past, 
and to be of much more than historical interest need to be 
brought up to date. Notwithstanding these limitations, the 
book would be a worthy addition to fany libraries. 
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A New Edition of Andrews’ 


“Structures’”’ and a Supple- 
mentary Volume 


Reviewed by LEWIS E. 


THE THEORY AND DESIGN OF STRUCTURES—A Text- 
book for the Use of Students, Draftsmen and Engineers 
Engaged in Constructional Work. By Ewart S. Andrews, 
Lecturer in Theory and Design of Structures at the Gold- 
smiths’ College, New Cross, England. Third edition. Lon- 
don, England; eg er & Hall, Ltd. Cloth; 6x9 in.; pp. 
xii + 618; 290 text figures. 9/-, net. 

FURTHER PROBLEMS IN THE THEORY AND DESIGN OF 
STRUCTURES—<An Advanced Textbook for Use _ of 
Students, Draftsmen and Engineers Engaged in Con- 
structional Work. By Ewart S. Andrews, Lecturer in 
Theory and Design of Structures at the Goldsmiths’ Col- 
lege, Néw Cross, England. London, England: Chapman 
& Hall, Ltd. Cloth; 5x9 in.; pp. vili+ 236; 99 text illus- 
trations. 7/6, net. 


MOORE* 


An earlier edition of Andrews’ “Structures” was reviewed 
in these pages on Apr. 14, 1910. The subject matter through 
the main portion has not been altered, but some new material 
has been added in the form of an appendix. The new material 
consists of a very short paragraph on repetition or variation 
of stresses. About three pages are devoted to a digest of 
Stanton’s experiments on wind pressure, which give a 
formula and certain other results deduced from these experi- 
ments. The experiments show a certain amount of suction 
on the leeward side of a roof and another page is devoted to 
stress diagrams, using this upward or suction pressure on the 
roof. The next six pages are devoted to an analysis of 
stresses in curved beams of rectangular cross-section. About 
five pages are devoted to the drawing of bending moment 
diagrams by means of a template. Several pages are then 
devoted to problems illustrating deflections of beams in va- 
rious special cases, a few pages are given to wind stresses 
in roof trusses. 

In the body of the book the author still persists in the 
statement, to which attention was called in the previous re- 
view, that the economic depth of a plate girder is from one- 
tenth to one-fifteenth of the span, and in designing plate 
girders he counts upon one-sixth of the web as flange area, 
which would not be regarded as safe designing by American 
engineers. The value for the maximum bending moment on 
a stiffening truss of a suspension bridge, which the 
erroneously gave as 2= in the first edition and which was 


54 
noted in the previous review, is still given, but the author 
has added a foot-note stating that with a certain kind of 
loading the value of the maximum bending moment may be 
pLt 
“32, 

In general it can be said that the only change from the 
first edition is in the addition of 27 pages in the form of an 
appendix. 


The second of the volumes before us is intended to supple- 
ment the one just noted. The influence line, omitted in the 
previous volume, is treated here in some detail, the first four 
being devoted to it. The first two chapters deal 
application of influence lines to simply supported 
The author states at the close of the 
“the whole of an engine is under the 
line of the influence diagram, it will be necessary only to 
seale off the ordinate under the center of gravity [of the 
engine] to get the bending moment for the whole engine.” 
This is manifestly incorrect, as may be seen by taking the 
influence line for bending moment at any point of a simple 
beam and assuming, for the sake of the argument, that the 
center of gravity of the loads on the beam happens to be at the 
highest point of the influence line. The sum of all the loads 
would, then, according to the author, be multiplied by the 
greatest height of the influence line, a manifest absurdity. 
Chapter II takes up the application of influence lines to 
trusses and develops a formula for finding the position of 
loads which produces a maximum moment at any given point. 
The author fails to carry his analysis to its logical conclusion, 
which would of course lead him to the “average load” method, 


chapters 
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beams and frames. 
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but stops short with a formula which would be by n. 
easy to remember. 

The third chapter takes up, first, influence lines 
tically indeterminate beams. The end bending mom, 
fixed ended beams are found by a graphical met} 
mathematical treatment is also given and influence |j 
drawn for continuous beams of unequal spans. The 
closes with applications of the influence line met} 
trusses of two spans and a continuous beam of three 

Chapter IV applies influence-line methods to arch. 
suspension bridges, beginning with a three-hinged ar, 
the solution of the parabolic arch the author obtains a 


P 
mum moment equal to 33” 


after making an 


solution of an equation by plotting. The reviewer }, 
that the denominator of this fraction should be 54, } 
not the time at his disposal necessary to make an 
mathematical solution. The number 53 does not nat 
occur in connection with parabolic arches and 54 as 
as other combinations of the figure 9 does 
should be noted that a difference of 3 units in 
decimal place represents the difference 
of the two fractions. The chapter continues by takin; 
spandrel-braced arches and two-hinged arches. The clv 
pages of the chapter refer to stiffened suspension bri 

The author has corrected the error in the maximum be: 
moment on a stiffening truss, which occurred in the vo! 

to which this is supplemental, and which was noted by 
present reviewer when he reviewed the first volume in t! 
columns. 

The deflection of trusses is next dealt with, taking up 
first the deflection in a single-angle bracket in the direct 
of the load and then treating the general case of deflection 
in any direction under any set of loads. Equations for giv- 
ing the depth of a Warren and a Pratt truss for maximum 
stiffness are given. The depths which the author tabulates 
for various numbers of panels are considerably greater in 
proportion to the panel lengths than the experience of 
American bridge engineers indicates to be economical. The 
Williott diagram is explained and illustrated. 

Chapter VI takes up stresses in frames having redundant 
members, analyzing by the method of deflections, and closes 
with a short paragraph on the method of least work. Chapter: 
VII and VIII deal with arches, arch ribs and spandrel braced 
arches, deriving general formulas for the determination of 
the thrust for parabolic and circular arch ribs; and treating 
fixed arch ribs of parabolic and circular form. 

Chapter IX treats portals and Chapter X_ secondary 
stresses. The author takes up secondary stresses in simple 
cases, such as roof truss shoes, and shows how the latter may 
be designed to avoid secondary stresses. He falls into the 
error, however, of making the gage lines, instead of the 
gravity lines, of the members intersect in a point. The treat- 
ment cf secondary stresses in trusses is brief, consisting 
largely of a digest of an article by Prof. Turneaure, which 
appeared in “Engineering News” of Sept. 5, 1912. The author 
does not tell how to avoid secondary stresses, which is what 
the average practitioner wants to know. 

It is perhaps not quite fair to criticise this book by it- 
self as it is intended to supplement a previous volume and 
the explanations in the previous volume are often referred 
to. It would seem that the viewpoint of the author has been 
to emphasize the working of problems rather than the care- 
ful study of fundamental principles. The standpoint seems 
to be that of the mathematician rather than that of the de- 
signer of bridges. The mathematical work throughout is 
given in great detail, but the discussion of results, and the 
effect of differing conditions on the result, are very meagre. 
The book gives the impression of theoretical rather than prac- 
tical knowledge on the part of the author. It would seem 
that the book could have been great improved had there been 
more discussion of conditions and had their effect on the 
theories been explained. 
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ROAD MAKING BY CONVICT LABOR—Bulletin No. 
tional Free Labor Association, 832 Broadway, New 
City. Paper; 6x9 in.; pp. 48. 

This pamphlet is issued to urge the general use of con- 
vict labor in road construction and in the work of producing 
supplies used by the inmates of state institutions. In over 
half the states of the Union, the system is still in force of 
leasing the labor of convicts to private contractors at so 
much per day. The contractors use the convicts in various 
lines of manufacture often at a large profit. New York was 
the first state to adopt the “state use” principle of convict- 
labor employment, limiting the employment of convicts to the 
manufacture of articles used in public institutions. This was 
done by the constitution adopted in 1894. Most of the articles 
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pamphlet relate to the use of convicts on highway 
-hich is common in the South and which is attracting 
-d attention in the North. 
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\ Practical Handbook on Steel 
Designing 


Reviewed by JOHN L. HALL* 


sTEJL DESIGNING—Being “Structural Engineering,” Book 
; il. By Bdward Godfrey, Am. Soc. C. E., Structural 
ingineer, Robert W. Hunt & Co.; author of “Steel and 
einforced Concrete in Buildings,” “Some Mooted Ques- 
ions in Reinforced Concrete Design,” etc. Pittsburgh, 
enn.: The Author, Monongahela Building. Leather; 4x7 
in.; pp. 492; numerous text figures and drawings. $2.50. 


rhis handy volume will surely find a welcome among 


wor 


: 


those for whom it is intended. 

rhe author having been a student, college instructor, 
draftsman, inspector in mill, shop and field, and a designer 
of steel, has aimed to make a book that will be useful to 
men in these various capacities, and also to the shop fore- 


man. It was therefore necessary for him to cover a wide 
field—from metal working to specifications and definitions— 
and it must be said to the author's credit that there is noth- 
ing in the book which cannot be easily understood by any 
of these, while there is much in it that can be read with 


profit by them all. 

The book does not go into the subject of computations 
as one might assume from the broad title. It has very 
little to say upon loads and stresses, or upon theoretical 
phases of designing. It is rather a compendium of prac- 
tical notes and comments derived largely from the author's 
experience. The reviewer having devoted some years to de- 
signing structural steel for buildings, he turned instinctively 
upon opening the book to the wind bracing of buildings, and 
was disappointed to find six pages of familiar illustrations, 
and one page of context which could be summarized by 
saying: “This is how these buildings are braced.” Any- 
one equaily familiar with bridge designing would prob- 
ably experience similar sensations upon turning to his fa- 
vorite subject, and so with other topics. 

The book is profusely illustrated with line drawings of 
steel designs for structures and parts thereof photographi- 
cally reproduced from “Engineering News” and other re- 
liable sources. In this respect the book is eminently practi- 
cal, exhibiting for the most part work which has been actu- 
ally constructed. 

The illustrations in general present good practice. De- 
sirable features are pointed out, and bad details receive 
merited criticism. The author has views of his own upon 
most subjects and occasionally runs counter to accepted 
practice. In such cases the reader must exercise judgment in 
accepting or rejecting the views expressed. 

The author points out many faults in specifications, and 
argues justly in favor of a uniform standard specification 
for structural steel. Whatever merits the author's specifica- 
tions may be found to possess, it is not thought that the pro- 
fession will be quick to adopt the work of any single engi- 
neer upon this subject, but rather will look forward to speci- 
fications to be prepared eventually by committees of our na- 
tional technical societies. 

The characteristic and helpful thing about the book is 
that it gives the result of experience rather than the pro- 
duct of theoretical mental processes. It is not often that a 
man of wide practical experience can bring himself to the 
point of setting out the results of his experience.in an 
orderly way for the benefit of others, as the author has done. 
While it might truthfully be said that every subject touched 
upon in the book is treated more fully elsewhere, yet on 
account of the compactness and the large number of illus- 
trations, convenience will make a strong appeal to the busy 
man and especially to the great majority who wish to know 
something about a subject and do not care to take the time 
to investigate it thoroughly in a more comprehensive work. 

The book is about the size and shape of the Carnegie 
Steel Co.’s handbook. There are about 190 pages devoted to 
illustrations and 300 to text. Of the 33 chapters, six are de- 
voted to notes on the general design of various structures, 
four are on the design of members, eight on details, three on 
loads and stresses, one each on estimating, inspection and 
tests, camber, curvature, grade, expansion and contraction, 
working of steel and iron, preservation of same, illustra- 
tions, general engineering data, specifications and definitions, 
besides an 8-page index. 

From a mechanical viewpoint the book is not above 
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criticism. The illustrations need readjustment to their new 
environment. Many of the letters and figures and some of 
the titles are upside down. The pages are closely set with 
rather small type and there is an absence of reference titles 
ut the head of pages. These minor defects, however, may 
well be overlooked by those in search of practical instruc- 
tion. 
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Sea-Coast Protection 
Reviewed by WILLIAM W. HARTS* 


COAST EROSION AND PROTECTION—By Ernest R. Mat- 
thews, Borough Engineer of Bridlington (England): 
author with Prof. Hy. Adams of “Reinforced Concrete 
Construction” and with T. G. Howes Thomas of “Loga- 
rithms and Trigonometry for Engineers and Surveyors.” 
London, England: Charles Griffin & Co., Ltd. Philadel- 
phia, Penn.: J. B. Lippincott Co. Cloth; xiv + 147; 74 
text illustrations and 34 plates. $3.50, net. 


Probably nowhere else in the world has the subject of 
protection of coasts against erosion by sea action been 
given the attention it has received in England. This has 
arisen partly from the friable character of the material com- 
posing some of the more exposed English coasts, partly from 
the great “fetch” of the waves during storms, and partly 
from the high value of the land adjacent to some of these 
coasts owing to the unusual density of population. 

In this country the subject has been given but little 
study for the cases are comparatively few where the extent 
of the damage would warrant the very expensive structures 
usually found necessary. Among these cases may be noticed 
the sea wall at Galveston, the shores of Lake Michigan with- 
in the limits of Chicago, and certain places on the New 
Jersey coast near several of the prominent summer re- 
sorts. For this reason Mr. Matthews’ book has but little 
more than academic interest in this country. 

The book is composed of three main parts which may be 
briefly discussed under the heads of Erosion, Sea Walls and 
Groynes. i 

The portion dealing with erosion treats first of the ac- 
tion of waves on the coast line in a very brief and general 
way, and then describes at some length the various coasts 
of England where erosion has been especially injurious. The 
information is not of very wide interest. This portion is 
followed by the description of a number of well known sea 
walls built for coast protection, most of which are from Eng- 
lish experience, and a few are taken from the coast of Hol- 
land. The engineering profession is already familiar wit) 
many of these structures. 

The portion of the book referring to groynes as an add 
tional means of protecting and rebuilding the foreshore in 
front of sea walls and elsewhere refers at some length to 
these structures, but the subject of groynes has been given 
attention for many years and much has been written on the 
subject already. There does not seem to be much new in 
formation under this head. 

The author’s experiments on the action of sea water on 
concrete have some interest and contribute to the old con- 
troversy between those who think it injurious and those 
who do not. The author states that sea water has a de- 
structive action on Portland-cement concrete and recommends 
the mixing of concrete with fresh water where it must be 
used in the sea and the ageing of it in the air whenever 
possible. He suggests mixing pozzuolanic material with the 
concrete or the use of cement without alumina. His experi- 
ments are apparently few in number and of short duration 
and may be objected to by some as inconclusive. 

The photographs of various sea walls, particularly those 
showing wave action, are very interesting and the text is 
further illustrated by a number of well chosen cuts. 

The book does not go very deeply tnto any part of its 
subject and taken as a whole is not particularly valuable, 
except, perhaps, as an incomplete but convenient and read- 
able compilation of information of this kind. 
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THE ROLLING MILL INDUSTRY: A. Condensed, General 
Description of Iron and Steel Rolling Mills and Their 
Products—By F. H. Kindl, Engineer, Pittsburgh, Penn. 
Cleveland, O.: Penton Publishing Co. 6x9 in.: pp. 76: 
27 illustrations. Cloth, $2; flexible leather, $3. 


Anyone unacquainted with the operation of rolling mills 
yet who desires a general idea of this branch of the tron and 
steel industry, will do well to read Mr. Kindl’s book. It is 
written in a very plain and simple manner, beginning with 
a general description of rolling mills and their products, with 
a chapter dealing with the manufacture of wire and the 
products of wire, such as nails, spikes, netting, rivets, screws, 
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staples and tacks, and another chapter on the tube and pipe 
industry. A chapter entitled “Finished Products” treats 
rapidly of the finished forms which leave the mill. These are 
divided into four groups: (1) bars, rods, wires; (2) structu- 
ral shapes, rails, splice bars; (3) plates, sheets, and (4) forg- 
ings, armor plate, axles, wheels, tires and drop forgings. 

Charts showing the method of production further simplify 
the explanation embodied in the text. For those interested 
in the economics of the iron industry, a table is given show- 
ing a comparison of the factors which dictate the produc- 
tion of pig iron in the United States, Great Britain and 
Germany. 
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Steam Turbines 
Revicwed by H. E. LONGWELL* 


AND CONSTRUCTION OF STEAM TURBINES 
—A Manual for the Pag nese. By Harold Medway Mar- 
ton, author of “Statically Indeterminate Structures and 
the Method of Least Work.” London, England: “Engi- 
neering.” New York: Longmans, Green & Co. Cloth; 
8x11 in.; pp. viii + 372; 523 illustrations, including 24 
folding plates. $8.50, net. 


This work is largely a condensation and re-arrangement 
of a series of articles contributed by the author to the col- 
umns of “Engineering” (London) and published in that jour- 
nal during the past few years. The book is to be commended 
especially for its mechanical make-up. The unusually large 
and clear type, the liberal spacing between the lines, and 
the dead finish of the paper combine to make the pages 
restful to the eye. This is no small advantage in a book 
that demands the unflagging, concentrated attention of the 
reader. 

The first half of the book is taken up with principles of 
design—to some extent theoretical, but consisting largely of 
empirical formulas and diagrams without discussion as to 
their probable rationalness. The Mollier diagram is used 
for determinins the “heat drop” and steam quality result- 
ing from adiabatic expansion. There is a good deal of 
fairly complicated mathematical work in this section of the 
book, but it does not seem to be connected up logically with 
the general subject matter. 

Chapter XVI, on Thermodynamic Principles, is the con- 
ventional chapter on entropy, without which no author of a 
book on heat engines seems to think that his treatise is com- 
plete. The treatment of this subject is, if anything, a little 
less lucid than is usual. In discussing the entropy-tem- 
perature diagram, the author calls attention to the “re- 
1aarkable” properties of the curves, in that the area in- 
cluded under the curve between any two ordinates is equal 
to the heat added during a change of condition of the sub- 
stance defined by the points where these ordinates cut the 
curve. It is a rather loose use of language to say that an 
area is equal to a quantity of heat, but at any rate consider- 
ing that the curve is expressly constructed to show this 
quantity graphically, it is difficult to see why the fact that 
it does show it should be at all “remarkable.” 

We are informed on page 25 that a certain type of turbine 
blade was arrived at because it was found that “as applied 
to atroplanes, it showed a much higher efficiency” than blades 
of another type illustrated. (Black face type mine.) 

The author has a happy faculty of putting some of his 
formulas in rather unusual forms which are easily remem- 
bered. For example, the formula for tangential stress in a 
rotating steel ring is given as 


of4]2 ‘i | N Fr 
“ 110 100 


in which d is the diameter 
revolutions per minute. 
expression, and it 
purposes. 

There are short chapters on geared turbines and con- 
densers which do not cover any new ground. 

It is in the last half that the book shines particularly. 
This part is devoted to detailed descriptions of several dif- 
ferent types of standard turbines as actually manufactured 
by leading English and Continental builders. The illustra- 
tions are copious and dimensions are given with unusual 
liberality. As these illustrations are made from practical and 
successful machines, this part of the work should prove in- 
eresting and helpful to anyone who is a student of the 
subject. 

The methods of proportioning turbines as laid down in 
the first part of the book are disappointing on first read- 
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It is almost impossible to forget this 
is sufficiently accurate for all practical 


ing because they appear to be to a great extent purely arbi-° 
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methods, and satisfy himself that they are ratio: 
might be useful as suggesting “short cuts” for maki 
liminary layouts. 

Taken as a whole, the book is a creditable ada 
the subject. 
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Telegraph Equipment 


AMERICAN TELEGRAPH PRACTICE—A Complete T: 
Course in Modern Selegraphy. including Simul: 
Telegraphy and Telephony. . aeeee MeNichoi 
Am. Inst. E. E., Member of ngineering Staff, 
Telegraph-Cable Co., of New York. 
don: McGraw-Hill Book Co, Cloth; 6x9 in.; pp. xv 
421 text illustrations. $4, net. 


Mr. McNichol has set forth in this volume far more 
of American telegraph equipment than anyone has att: 
heretofore. In spite of the title, however, there is con 
tively little about telegraph practice except as is nec. 
to an understanding of the apparatus employed. Th. 
able exceptions are in the sections discussing speed of si 
ing, testing of quadruplex systems, preventing inductiv. 
turbance and combined telephone and telegraph service. T},oro 
is nothing, as we might perhaps expect, about organiz:tion 
or general operating methods, traffic peaks, effect of deferred 
messages, operators’ hours, relations of branch-office and hiusy 
trunk lines, precedence governing breaking in caling. etc. 
combined railway dispatching and message transmission, et: 
The author has been able, naturally, to give the most partic- 
ulars of the Postal company’s apparatus and equipment, but 
wherever details are available of equipment of the Western 
Union company and the British Post Office, they have been 
used also. 

About a quarter of the text relates to elementary theory 
of electricity and magnetism, to properties of circuits, prim- 
ary and storage batteries, direct-current generators (alternat- 
ing-current generators are passed over), motors, rectifiers, etc 
It might be expected that one who could present descriptions 
of apparatus in such a wealth of detail would not at every 
point secure the happiest presentation of the very elementary 
theoretical discussions. Viewed as a whole, the elementary 
parts are good, but not quite as satisfactory as existing 
treatises on rudiments alone. Experts, in writing or talking 
to each other, frequently drop into looseness in the use of 
terms which is confusing to the beginner, as for instance 
when it is said (p. 119) that an alternating current of high 
frequency has large capacity and high self-induction. What 
should be said, of course is that the actual effect of capacity 
and self-induction in the circuits becomes greatly pronounced 
with high-frequency currents. (The author explains in his 
preface that his book is for working telegraphers of rather 
limited education.) 

Careless proof-reading in a few places confuses the mean- 
ing also, as where semicolons displace commas. 

That part of the book dealing most immediately with 
telegraphy, describes first power-board wiring, and then sim- 
ple Morse circuits. After this come, in order, lightning ar- 
resters, line switchboards, tests (for faults, line character- 
istics, etc.), repeaters, duplex and quadruplex instruments, 
branch-office equipment, calls and annunciators, alternating- 
current telegraphy (“phantoplex”), and automatic and print- 
ing telegraphy. Excellent chapters are appended on mini- 
mizing the induction from neighboring high-tension lines, 
and on the simultaneous use of lines for telegraphy and tele- 
phgny; the book concludes with specifications for copper and 
iron wire, aérial, underground, submarine and Office cables, and 
specifications for construction of high-tension power lines 
above telegraph wires, etc. 


New York an: 


% 


SOLUTION OF RAILROAD PROBLEMS BY THE SLIDE RULE 
—By E. R. Cary, M. Am. Soc. C. E., Professor of Railroad 
Engineering and Geodesy, Rensselaer Polytechnic Insti- 
tute. New York: D. Van Nostrand Co. Cloth; 4x6 in.; 
pp. ix +136; 43 text figures. $1, net. 


While evidently designed to teach engineering students 
facility in solving railway-curve problems and in using a 
slide-rule this little book will be found to be of real practical 
value to the field engineer. It is of very handy size and gives 
clearly and concisely the principal formulas for the solution 
of the railway curve and track problems. 

The formulas have been worked into such form as to make 
them particularly adaptable to slide-rule computations, and 
if slide-rule results should not be close enough for much 
real fieldwork the formulas are equally adapted to logarith- 
mic computations. The notation used throughout is the same 
as that used in Allen’s “Railroad Curves and Earthwork,” to 
which this little book makes a valuable supplement. For- 
mulas and explanations for the solution of easement curve 
and earthwork comnvtetions by slide-rule are included. A 
table of trigonometric formulas forms an appendix. 
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Rock-Asphalt Products 


Reviewed by S. WHINERY* : 

TOR 3 eol- 
NAT. RAL ROCK ASP Alcs and Industrial Application=—By 

thur Danby. Chemist and Public Consultant on Rock 

-phalt and Bitumen. New York: D. Van Nostrand Co. 
sth; vili + 244. $2.50, net. 

Danby’s book has a clear field in engineering litera- 
pe Delano’s little book on the same subject which ap- 
pears d some twenty years ago is out of print and even if ob- 
tainsble would not be, at this late date, of much practical 
value. There have appeared in the meantime, it is true, a 
few papers, articles and chapters of books, dealing with some 
phass of the general subject, but nothing attempting a full 
and systematic treatment. 

while the use in this country of European rock asphalts 
for paving, never very extensive, has steadily declined, and 
its employment for other purposes is not very large (tne 
importation of all asphalts from Europe being only 10,656 
long tons in 1912) the matter is still of sufficient importance 
to claim the attention of the American engineer, who will 
doubtless welcome this book to his library. 

In ten pages of introductory matter the author deals 
chiefly with the vexed question of the nomenclature of bi- 
tuminous materials. He proposes that all natural bitumens 
and derivatives from them shall be called bitumens; the arti- 
ficial or pyro-bituminous he would call pitches, while the 
name asphalt would be applied only to “all such substances 
that are impregnated—as distinct from being merely mixed 
—with either bitumen, pitch or a mixture of the two.” This 
is a return to and broadening of the definition of asphalt 
originally claimed by Delano and the promotors of the rock 
asphalt industry. He would call a material made of an arti- 
ficial mixture of bitumen or pitch with grit or crushed stone, 
macadam, presumably including under the name our Amer- 
ican sheet asphalt pavements. It is hardly necessary to say 
that his system of nomenclature will not be acceptable to 
American authorities on the subject. 

The several chapters of the book are successively en- 
titled: Geology of bitumen and rock asphalt; appearance and 
physical structure; history and ancient use; modern ex- 
ploitation of rock asphalt; sources of rock asphalt and bi- 
tumen; American deposits of bitumen; extraction and prepa- 
ration of rock asphalt; tests and analyses; physical proper- 
ties of rock asphalt; the carrying out of rock asphalt work; 
the carrying out of rock asphalt mastic work; macadam 
roads; and, other uses of bitumen. 

The earlier chapters, relating quite fully and in detail to 
the history and development of the rock asphalt indus- 
try, the sources of the material and methods of mining and 
preparing it, are exceedingly interesting. The two chapters 
on American deposits of bitumen are not notable for either 
completeness or accuracy, particularly as regards the ex- 
tent and importance of Cuban deposits. The 48 pages devoted 
to the practical use of rock asphalts in structural work 
will be of most utility to the American engineer. 

Upon the whole the book is a very interesting one to 
read and will be especially so to the American engineer who 
has not had opportunity to visit the rock asphalt mines and 
works abroad and thus to acquaint himself with their many 
interesting details. 

The reader will be likely to note that the author's state- 
ments are not always clear and consistent, particularly with 
reference to the classification of bituminous materials under 
his system of nomenclature. As an instance, the uninformed 
reader of the paragraphs beginning near the bottom of page 
158 might get the impression that Trinidad asphalt be- 
longs to the rock-asphalt class. 
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AMERICAN STANDARD FOR FLANGED FITTINGS, Standard 
and Extra Heavy Pressures—Adopted Sept. 17, 1913, by 
the Committee of Manufacturers on Standardization of 
Fittings and Valves; Secretary, W. H. Douglas, 30 Church 
St., New York City. Paper; 7x10 in.; pp. 16; illustrated. 
It will be remembered that about 1894, under the auspices 

of the American Society of Mechanical Engineers and the 

Master Steam and Hot Water Fitters Association, the manu- 

facturers of flanged pipe fittings eliminated the existing con- 

fusion in various designs for ordinary weights by the adop- 
tion of the “Am, Soc. M. E. Standard.” In 1901, the same 
manufacturers attempted to eliminate similar confusion in 
extra heavy fittings by adopting what was known as the 

“Manufacturer’s Standard” for flance dimensions and bolt- 

ing. The American Society of Mechanical Engineers and the 

Master Steam and Hot Water Fitters Association continued 

the study of flanged fittings, and in 1912 adopted the “1912 





*Consulting Engineer, 95 Liberty St.. New York City. 
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U. S. Standard” for low pressure, standard and extra-heavy 
pressure work. The manufacturers discovered that the new 
standard offered them differd in so many ways from dimen- 
sions used in the trade that they did not care to accept it. 
But they saw the need of revision of their designs on account 
of low factors of safety, and adopted the “1912 Manufac- 
turers’ Standard.” There was a little sharp contention about 
the merits of both proposals and a deadlock for a short time, 
but finally through the influence of H. G. Stott, superintend- 
ent of motive power of the Interborough Rapid Transit Co., 
New York City, and Chairman of the American Society Com- 
mittee on Flanges, the differences were compromised in de- 
signs covered by this “American Standard of 1914.” This has 
been adopted by the manufacturers of 90% of such equip- 
ment in this country and by the American Society Committee. 
The council cf the Society has not formally approved this 
report, but is expected to do so. Certain differences still exist 
between this and the standard accepted by the Master Steam 
and Hot Water Fitters Association. 


4, 
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Some Public Utility Principles 


REGULATION, VALUATION AND DEPRECIATION OF PUB- 
LIC UTILITIES—By Samuel S. Wyer, M. Am. Soc M. E.; 
author of “Treatise on Producer Gas and Gas Producers.” 
Columbus, Ohio: The Sears & Simpson Co. Flexible 


a 6x9 in.; pp. 313; 47 illustrations. $5, net, post- 
paid. 


Mr. Wyer seems to have a habit and a hobby, each good, 
and to have combined the results of a pursuit of the two 
into this book—which contains much that is also good. The 
habit is to read widely on a given subject, digest the salient 
points on index cards and arrange the cards systematically. 
The hobby is to reduce data and criteria to neat and clear 
diagramatic form. 

The author says his aim has been to present “an unbiased 
discussion and concise compilation of the pertinent economic, 
engineering and legal facts relating” to “the rights” of both 
the Public and Public Utility Corporations. He adds that 
“my own argument is fortified with numerous digested opin- 
ions of experts and judicial decisions, many of the latter 
being from the United States Supreme Court. The book is, 
therefore, the summation of the amassed thought and ex- 
perience of many minds covering a period of many years.” 

After a general introduction and some fundamental defini- 
tions, the author takes up in succession the economics of util- 
ity problems, various phases of utility regulation, deprecia- 
tion, valuation, going value, etc., and the principles govern- 
ing the cost of utility service. Variousengineering data are 
then presented, and the book is closed with a few reference 
tables, a bibliography (really a source list), and name and 
subject indexes. 

Outside of the 33 pages of “Engineering Data,” and the 
author’s numerous diagrams, most of the volume is direct 
quotation from various authors and from court decisions. 
Although much skill has been shown in grouping these quo- 
tations and in filling missing links with definitions and opin- 
ions by the author, the result of the plan is a rather choppy 
or disjointed collection of definitions and opinions, clascified 
under certain main heads. As the quotations stand in the 
pages a decision of the United States Supreme Court is given 
no more weight by the author than that of some state court or 
utility commission or of some writer on law or economics. 
To find who the authorities cited are one must turn to the 
bibliography in every case, which is often trying because 
the thin leaves stick together. 

The most serious weakness of a book composed, like this 
one, so largely of short quotations is that taken out of their 
context and with but little connecting text or explanatory 
comment the quotations lose force or are liable to be mis- 
leading. 

A large part of the space devoted to engineering “data” 
is well nigh wasted with mere text-book definitions and de- 
scriptive notes that have no place in a book of this sort. 
Thus: 


LIGHT BEAM—A collection of parallel rays is called a 
beam 


SEDIMENT—{[In water.] This may be sand, fragments of 
plants or animals or ferric oxide. 


Of three chapters on depreciation two are taken up with 
electrolysis. Here the author reprints considerable portions 
of several papers on the subject, throwing his book all out 
of balance. Elsewhere he inserts a number of pages of half- 
tones showing forms of life destructive of wood. 

Some of the diagrams are more ingenious or curious than 
useful. 

To most engineers the chief value of the book will lie 
in the classified citations of and references to authorities. 
Most of the remainder of its contents, save some of the dia- 


grams and tables, might have been omitted with little loss 
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to no one and considerable reduction in the size and cost of 
the book. Finally, the author’s skill in condensation, in 
arrangement and in the preparation of diagrams deserves 
commendation, as does the work of the publisher. 


#% 


Metallurgy ‘- a Whole 


Reviewed by WILLIAM CAMPBELL* 


GENERAL METALLURGY—By H. O. Hofman, Professor of 
Metallurgy, Massachusetts Institute of Technology. New 
York and London: McGraw-Hill Book Co., Inc. Cloth; 
6x9 in.; pp. xiii+909; 836 illustrations. $6, net. 


Looking over the standard works on Metallurgy it is sur- 
prising to find that there are few books treating of the sub- 
ject as a whole. For many years Sir William Roberts-Aus- 
ten's Introduction to Metallurgy was unique and in 1910 it 
was brought up to date by Harbord. In this same year ap- 
peared Fulton's Principles of Metallurgy, an excellent work, 
in which the physical-chemical side of the subject first re- 
ceived the attention it deserved. 

The present volume aims to cover the field of general 
metallurgy as a whole, under the following heads: Properties 
of Metals, Alloys, Metallic Compounds, Ores, Fuel, Refractory 
Materials, Pyrometallurgical, Hydrometallurgical and Elec- 
trometallurgical Processes and Apparatus, Mechanical Metal- 


. lurgical Operations, Metallurgical Products, Economic Con- 


siderations. 

To the metallurgist and advanced student the book will 
be welcome as a fitting introduction tq the detailed study of 
the metallurgy of iron, copper, lead and silver, gold, zinc, etc., 
all of which are covered by special volumes, In fact this 
volume is the first of a series by Professor Hofman, covering 
copper, iron and steel, lead, etc. And from this standpoint 
the first few chapters on metals, alloys and metallic com- 
pounds are of special interest. 

Of more general interest are the chapters on fuel and re- 
fractory materials. The section on pyrometallurgical pro- 
cesses and apparatus deals in a very clear manner with roast- 
ing and roasting furnaces, followed by an excellent discus- 
sion on slags, and then takes up smelting in the various types 
of furnaces, blast furnace, reverberatory, crucible, retort and 
converter. Then follow two short chapters on hydro- and 
electro-metallurgical processes and apparatus, giving a gen- 
eral idea of the principles of,lixiviation and precipitation and 
amalgamation, and of electrolytic work. 

To the engineer, however, it is the mechanical side of the 
subject that appeals. In the old days a metallurgical plant 
was generally characterized by a lot of small units in which 
metallurgy rather than: engineering was the prime factor 
and here our metallurgy was developed. Anyone. visiting 
one of our modern plants, be it an iron and steel works or a 


copper smelter, is immediately struck by the fact that the © 


efficient handling of material in quantity is now the import- 
ant thing, and here we have to acknowledge that the engi- 
neer must of necessity take the main credit. -Fifty-ton ladles 
and ingots of 150 tons, tilting furnaces holding 250 tons of 
metal, blast furnaces producing 600 tons of metal a day, to 
say nothing of our huge forges and presses and rolling mills, 
are the products of the engineer. 

A book that emphasizes the mechanical processes follows 
the tendency of present-day metallurgical practice and here 
we have 350 pages devoted to the mechanical side of the 
subject. This section is subdivided into Ores, Metal Alloys, 
Liquids and Gases. A clear account is given of the crushing 
and grinding of ores in breakers, stamps, rolls, pans and 
mills, followed by classification, concentrating and briquet- 
ting. Next comes the mechanical treatment of metal by rolls, 
hammers and presses. Under the heading of Liquids, the 
author discusses pumps, mixers and filtering devices. Under 
Gases come air-supply and method of producing blast, pre- 
heating and drying of air and purification of gases by the 
various methods. 

The book is uniform with others in the series issued by 
the same publisher. It is well illustrated and printed and 
a distinct contribution to metallurgical literature. 


os 


id 


SAFETY FIRST—By Ccorge Bredshaw, Safety f&ngineer; 
author of “Prevention of Railroad Accidents.” New 
York and London: McGraw-Hill Book Co. Stiff paper; 
5x8 in.; pp. 130; 99 illustrativns. 50c. net. 


The many railroad accidents continually occurring and 
the army of lives which they annually claim, should serve 
to strengthen the slogan which forms the title of this little 
book. With just enough text to give point to its 99 illustra- 
tions, the book is a pictorial warning to all railroad yard and 
shop men to not be foolish in the performance of their many 


*Associate Professor of Metallurgy, Cotumbia University, 
New York Oity. 
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operations, each with its element of danger. There 

photographs showing the right and the wrong me: 
regards safety) for performing the principal yard 0; 
e.g., switching and coupling, and there are illustr 
safety devices applicable to the machine shop ani 
rolling stock. It is a little book, but a big subject. 


Z 
The Disposal of Trade Wast: 


A TEXT-BOOK ON TRADE WASTE WATERS: THE 
TURE AND DISPOSAL—By H. Maclean Wilso 
Inspector, and H. T. Calvert, Chief Chemical A 
West Riding of Yorkshiro Rivers Board. Phil! 
Penn.: J. B. Lippincott Co. London: Charles (; 
Co., Ltd. Cloth; 6x9 in.; pp. xii +340; 74 text illus: 
including 22 plates. $5, net. 

The names and the wide experience of these autho: 
control of the discharge of trade wastes into waters 
a great manufacturing district are in themselves n 
guarantee of the value of their book. The authors sta 
their object has been to present in “concise form n 
which has been gathered in many years’ experience 
working of the Rivers Pollutions Acts,” and that th: 
sought to do this by so describing trade processes 
show the origin and nature of polluting waste liquid 
“the means which have been found useful in” thei: 
cation. 

After the historical and legal review so familiar to ;ead- 
ers of British books on sewage treatment, the authors take 
up in succession wastes from the coal trade, gas manufac- 
ture, brewing and distilling industries, leather, paper, textile 
and miscellaneous trades. The textile trades are given more 
than a hundred pages. Following the chapter on = specifi 
trade wastes and their treatment is one on pumps, screens, 
tanks, filters, etc., another on the discharge of trade wastes 
into public sewers (On which there is much to be said re- 
garding British experience and conditions) and finally a 
chapter on methods of analysis and limits of impurity 

Bibliographies at the end of each chapter are valuab| 
features of the volume. Illustrations from trade catalogs 
are a minor blemish, but these and line cuts together aid ma- 
terially in understanding the devices described. The value of 
the book would have been increased had more been given in 
the way of experiment and practice elsewhere, and had ther: 
been more in the nature of general summary and conclusions 
but the book is exactly what it pretends to be, and as a 
description of problems and their solutions which have com 
within the experience and observation of the authors, it is a 
valuable addition to the books on the important and trouble- 
some question of the disposal and treatment of trade wastes 


“3 

LABORATORY MANUAL OF TESTING MATERIALS—B) 
William Kendrick Hatt, M. Am. Soc. C. E., Professor of 
Civil Engineering and Director of, and H. H. Scotield, 
Assistant Professor in, the Laboratory for Testing Ma- 
terials of Purdue University. New York and London 
McGraw-Hill Book Co. Cloth; 6x9 in.; pp. ix + 135; 29 
text figures. $1.25. 


About one-third of this book is composed of description 
of testing machines and instruments, definition of terms, 
statement of phenomena appearing in mechanical testing, etc 
The remainder, the main part of the text, is a systematic set 
of instructions for making all the common mechanical tests; 
on metal, on wood, on cement, on concrete aggregate and a 
road-metal. Appended sections contain a compilation of 
formulas, a table of required qualities of iron and steel and 
the full text of the cement specification (both of the Ameri- 
ean Society for Testing Materials), sketches of standard 
forms of testpiece for steel, and a table of strength figures. 

The book appears to be useful for instruction purposes ex- 
clusively. The general information contained in the first 
part of the book is rather too short and sketchy for any but 
the college student’s use, and, of course, the synopsis of 
tests also is of use only in the college laboratory. While 
the book thus does not appeal to the engineer, many labor- 
atory instructors are likely to find it a useful tool in hand- 
ling their testing classes. 


5 to 
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CONCRETE ROADS AND PAVEMENTS—By E. S. Hanson, 
Editor “The Cement Era”; author of “Cement and Tile.” 
Chicago, Ill: The Cement Era Publishing Co. Cloth; 
5x8 in.; pp. 227; numerous illustrations, $1. 


So much interest is felt by engineers and others engaged 
in road construction, in the use of concrete as a road ma- 
terial, that a first-class and authoritative work on this sub- 
ject should meet a wide sale. The present book, as the author 
himself says in his preface, “is frankly a compilation.” An 
engineer who is himself fairly well posted on the use of con- 
crete for road construction may find the book useful for ref- 
erence, especially as it contains a number of the specifications 
which have been adopted where concrete paving has been 
largely used on roadways. The layman or the undiscriminat- 
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ing © sineer, however, will be more or less puzzled to know 
what onstitutes good practice in concrete road work, in view 
of th: wide variation in practice described in this book. The 
most aluable part of the book is its record of the work which 
has « tually been done by various cities and counties in the 
constuction of concrete roads. 
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A German Book on Harbors and Docks 
Reviewed by WILLIAM W. HARTS* 


sEE!!AFENBAU—By _F. W. Otto Schulze, Professor des Was- 
: rbaues an der Technischen Hochschule in Danzig. Vol. 
. Ausbau der Seehafen. Berlin, Germany: Wilhelm Ernst 
Sohn. Paper; 7x10 in.; pp. x +523; 574 text illustrations. 

24 marks. 

The volume entitied Sea Por Works (See hafen bau) by 
prof. F. W. Otto Schulze, is an excellent exemplification of 
the thoroughness and care for which the German. technical 
pook is so widely and so justly praised. It represents the 
second part of a larger book on the construction of seaports 
(Ausbau der Seehafen) and is composed of four chapters, each 
of which is subdivided into several parts. 

The first chapter deals with breakwaters, moles, training 
walls and piers. It covers first various type’ of breakwaters 
and piers having steep sides, such as the timber breakwaters 
at Rival, the timber-crib breakwaters in the Great Lakes in 
this country, and breakwaters partly of wood and stone, such 
as those at Great Yarmouth and Libau. 

Breakwaters built of masonry walls with stone or con- 
crete hearting and more particularly those founded on con- 
crete placed under water in sacks or tremies are next de- 
scribed at length with many examples, among which are no- 
ticed again several designs used on our Great Lakes. Further 
examples are taken from English ports, such as those at 
Blyth, Aberdeen, Newhaven and Sunderland. 


Concrete block construction is then taken up and descrip- 


tions are given of the well known breakwaters in which both 
inclined blocks are used, such as in the Colombo breakwater 
and those where the blocks are set vertically as at Ymuiden. 
Recent experience in floating concrete caissons is also given 
at some length with reference to several examples where this 
method has been successfully used. 

The second division of the first chapter describes moles 
and breakwaters with sloping sides and includes among others 
many stone breakwaters such as that at Delaware Bay. It 
includes a discussion of the action of waves on such break- 
waters and describes in much detail the designs and methods 
of construction of many of the important breakwaters of this 
kind in various parts of the world. It also includes those 
built partly of random stone and partly of masonry or con- 
crete blocks such as the breakwaters at Sandy Bay, Cette and 
Naples. 

This division of the chapter is followed by descriptions of 
breakwaters for combined types of construction where the 
foundation is of random or sorted stone and the superstruct- 
ure is of concrete or masonry. The use of cellular concrete 
blocks, which has been increasing of late, is very fully de- 
scribed. 

The outer ends of all moles and piers when exposed to 
storms are often points of heavy sea attack and usually re- 
quire great strength. The next division of the chapter treats 
of these pierheads and illustrates various methods of con- 
struction with references to existing works, showing the 
method adopted for strengthening such outer ends. 

Probably the most valuable part of the first chapter is that 
which describes the method of handling the construction of 
such works as have been mentioned before. This part is 
stated in much detail and contains many valuable suggestions 
for both designing and constructing engineers. 

The second chapter deals with bank protection, dolphins 
and anchor-buoys. Various methods of holding the banks 
against sea-action, including the construction of landing 
places, are described, followed by a discussion of the calcula- 
tions for the construction of quay-walls which in its turn is 
followed by descriptions of various classes of quay walls on 
piles, on concrete and on masonry foundations. - 

Attention is called to the many classes of cellular concrete 
work and floating concrete caissons which have been recently 
found satisfactory. A part of the chapter offers many 
useful hints in the matter of such structural details as fender- 
piles, ladderways, mooring-posts, etc. The latter part of the 
chapter is devoted to pile-dolphins and various kinds of 
anchor-buoys. 

The third chapter deals with wharf facilities such as track 
arrangements, sheds and warehouses in commercial ports. 
Warehouse construction. including grain elevators, is gone 
into at considerable length and with much detail. 


*Major, Corps of Engineers, U. S. A.. Army War College, 
Washington, D. C. 
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The fourth chapter deals with loadggmpeand-univading de- 


vices and other mechanical port appliances. Detailed descrip 
tions are given first of various kinds of unloading cranes, el«- 
vators and capstans, etc. Attention is paid to various me- 
chanical devices for unloading ships to shore, those for load- 
ing ships from the shore, and those used from ship to ship 

The work is thoroughly illustrated with over 500 cuts 
showing the practical application of the principles expound- 
ed. These cuts are unusual in their clearness. The contents 
of the book are arranged in a systematic and logical sequence 
that will be appreciated by the technical reader. Although 
the references are mainly to structures in foreign countries, 
engineers in this country would be much helped by the many 
excellent suggestions offered and descriptions of existing 
works whenever they have any construction of a similar 
character under their charge. 


& 


THE ELEMENTS OF SPECIFICATION WRITING—A Text- 
Book for Students in Civil Engineering. By Richard Shel- 
ton Kirby, Professor of Civil Engineering, Pennsylvania 
College. New York: John Wiley & Sons, Inc. London, 
England: Chapman & Hall, Ltd. Cloth; 6x9 in.; pp. vil 
+ 125; $1.25, net. 

A better and more concise statement of the character, con- 
tents and purpose of this book than the author himself has 
given in the preface would be beyond the power of the re- 
viewer. The author writes substantially as follows: This is 
a text-book on the art of specification writing, not a collec- 
tion of specifications, and is the outgrowth of a series of lec- 
tures to the senior class in civil and sanitary engineering in 
the Sheffield Scientific School of Yale University. 

The text treats of the fundamentals of a contract—par- 
ticularly of a construction contract with its attendent plans 
and specifications; advertisement and information for bidders: 
essentials of a proposal and methods of bidding: general 
clauses; practical suggestions on specific (or technical) 
clauses, and a classified list of references, largely to recent 
articles in the more readily accessible technical journals 

Feneral clauses of specifications are given thorough ex- 
position, from the engineer's viewpoint. Many interesting 
cases illustrating their application to actual construction 
work are cited and discussed. Numerous and varied model 
clauses are quoted. Outlines of specific clauses for nine sim- 
ple construction projects are given to assist the novice who 
writes his own specifications. Such in brief is the author's 
outline of his own book, and upon examination we find it to 
come fully up to the outline. 

The text is admirably well written, and the typography 
is excellent. Many pitfalls not only of the beginner, but often 
of the experienced engineer, are interestingly brought out, and 
the often overlooked need of absolute fairness to the con- 
tractor is well emphasized. Apt quotations and illuminating 
incidents from recent technical literature add much to its 
readability. The reference list of articles in recent technical 
journals on contracts, contractors and specifications is evi- 
dently well selected and systematically arranged, and alone 
makes this little book worthy of a place in any engineer's 
library. 


s 


PURE IRON VS. COPPER-BEARING STEEL: A Brief for the 
Plaintiff, with Historical Data Bearing upon the Develop- 
ment of Rust-Resistant Metals in the United States—By 
Allerton §S. Cushman, Director. Washington, D. C.: In- 
stitute of Industrial Research. Bulletin 5. Paper; 6x9 
in.; pp. 47 
During the past few months several articles have been 

published in various metallurgical journals putting forth the 
theory that a small percentage of copper in steel made it 
resistant to corrosion. If this is indeed true, the discovery 
is one of great importance since a very considerable propor- 
tion of commercial steel at the present time contains small 
amounts of copper and the addition of copper to steels not 
containing it in the small amount required would be both 
easy and inexpensive. The above pamphlet on this subject 
by Dr. Allerton F. Cushman, Director of the Institute of In- 
dustrial Research, Washington, takes the ground that the 
claims made for copper in steel as an inhibitor of corrosion 
have no good ground. Mr. Cushman also defends iron made 
with the lowest possible percentage of impurities as probably 
the best metal to resist corrosion thus far produced He 
gives an interesting historical summary of the recent litera- 
ture discussing the corrosion of irons and steels. 
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An itemized summary of all the bids for the construction 
of the dual subway in New York City, received by the Public 
Service Commission of the First District from Oct. 27, 1910, to 
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Aug. 19, 1913, has been compiled by the General Contractors 
Association (51 Chambers St., New York City) and is pub- 
lished as a supplement to the bulletin of the Association for 
September, 1913. Including typical cross-sections of the sub- 
way, the supplement contains slightly over 100 pages. There 
is also a folding map. The plan of tabulation includes first 
the quantities, then in succession the unit, the classification 
by kind of work or materials and the price and amount for 
each item. This information is given by bidders and the total 
of the bid by each contractor is also given. 


re 
Safety of Industrial Workers 


Reviewed by R. R. POTTER* 


s S METHODS FOR _ PREVENTING OCCUPATIONAL 

BAP END OTHER ACCIDENTS AND DISEASE—By William 
H. Tolman, Director of the American Museum of Safety, 
and Leonard B. Kendall. New York: Harper & Brothers. 
Cloth; 6x9 in.; pp, viii + 422; 69 illustrations and 31 dia- 
grams. $3, net. 


3 SGUARDS FOR THE PREVENTION OF INDUSTRIAL 

BAO OCIDENTS— Edited by David Van Schaak. Second edi- 
tion. Hartford, Conn.: Aetna Life Insurance Co., Accident 
and Life Liability Department. Paper; 6x9 in.; pp. 187; 
168 text illustrations. 50c., net. 


The authors present this book on “Safety” as the only 
comprehensive work on the subject in the English language. 
It adds practically nothing to what has already been pub- 
lished in technical and other periodicals but claims a place in 
literature as a collection into one volume of current knowl- 
edge on the prevention of industrial accidents. It will appeal 
to that portion of the general public which has awakened to 
the importance of this subject of industrial safety, and as a 
handbook of practical information it will be of value to 
those directly engaged in the various industries, through 
its descriptions of the thorough methods for securing safety 
employed by some of the larger corporations. 

Part I, on General Conditions, comprises three chapters 
on the Philosophy of Safety, Neglected Factors and the 
Working Place. The Philosophy of Safety reduced to its 
lowest terms seems to be that it is much cheaper to prevent 
accidents then to pay damages. 

It is a surprising thing to note in this chapter that Mr. 
Tolman has arrayed himself with those who set up a straw 
effigy of what they imagine to be the modern movement for 
industrial efficiency and then kick it over in triumph. 


In all the talk of efficiency which is flooding the country, 
experts overlook the human element. Efficiency which con- 
cerns itself merely with speeding up the man so as to ap- 
proximate the precision of the machine, requiring one mo- 
tion where he made two before, will more and more tend to 
make the man of not much more value than the cog on the 
wheel. * * * True efficiency must rest on accident preven- 
tion, improved hygiene and mutuality. 


It is amusing to the reviewer of even a small number of 
books to see how the particular penny of each successive 
author hides the sun for him. Another place in the same 
chapter where the authors go out of their way to make a 
mistake is where they state that “impure water may not 
always produce typhoid, but almost invariably does produce 
stomach and bowel disorders.” 

Under the head of Danger Zones, Part II includes chapters 
on yards, walks, railings and hoists; cutting and grinding 
tools: illumination; fire, transportation; safety committees; 
iron and steel; mines and mining; electricity; general aids to 
safety, and organized effort by employers. It appears that 
“danger zones” is a term of considerable scope. The first 
five chapters listed are made up largely of emumerations of 
means and methods of obtaining greater safety in the va- 
rious fields considered. A few statistics are given of classi- 
fied accidents and of the decrease of accidents following 
from the introduction of the safeguards. These chapters are 
written in a somewhat monotonous style and will be found 
rather dry reading to anyone not vitally concerned. 

One of the most interesting chapters is that on Safety 
Committees which explains the organization of the commit- 
tees of safety of the United States Steel Corporation and of 
the Pennsylvania R.R. Co. Further information on this sub- 
ject is included in the chapter on Iron and Steel. The 
Chapter on Mines and Mining deals largely with the safe- 
guards and safety methods of the H. C. Frick Coke & Coal 
Co., which it is stated have been endorsed and commended by 
the U. S. Bureau of Mines. Similarly the chapter on electric- 
ity consists for the most part of a description of the pre- 
cautionary methods of the New York Edison Co. The last 
paragraph of this chapter in particular could scarcely be im- 
proved upon by the Edison Co.’s own publicity man. 

The chapter on General Aids to Safety gives statistics ‘of 
the causes of industrial accidents taken from the annual 
report of the North German Iron & Steel Association. These 
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are followed by some discussion of the causes of ac 
Considerable emphasis is placed on the importance of 
ing a proper mental attitude among employees tows 
subject of safety and various methods for developi: 
attitude are outlined. The chapter on Organized Er 
Employers consists chiefly of an account of the efforts : 
accident prevention of the National Electric Light A 
tion, National Metal Trades Association, National Asso 
of Manufacturers and some of their member companies 

Part III, on Industrial Hygiene, has chapters on 
mittees on sanitation, industrial poisons, chemical ind 
and shop sanitation. In the first chapter, the organi 
and work of the sanitation committees of the U. §S. 
Corporation and the Tennessee Coal, Iron and Railw: 
are discussed. 

Part IV on Social Welfare is of more general in: 
than the earlier sections of the book and appea' 
have been more carefully or at least more intelligent]; 
pared. At the same time one questions why so much ; 
should be given to such subjects as the education of 
prentices, vocational schools, etc., in a book on safet. to 
workers. In the chapter on Something More Than Wag: 
begins to dawn upon the reader that Safety, in the sens. 
which it is used by the authors, is not at all confined ty 
the usual field of industrial safety. It is rather a viewpoint. 
from which to regard all commendable activities bearing 
upon the welfare of industrial workers. Under the pretense 
of social and economic safety, there is introduced an ac- 
count of Sir Wm. Lever’s industrial community of Port Sun- 
light, Mr. Edward Cadbury's village community of Bourn- 
ville (both in England) and the several Krupp colonies in 
Germany. The chapter on After Hours branches out frankly 
upon the subject of social betterment among industrial 
workers with no attempt to regard it as another branch of 
safety. Finally in the closing chapter is presented a most 
interesting account of the organization and activities of the 
American Museum of Safety. 

The chief criticism of the book is that of inferior classi- 
fication and arrangement of its contents. This is particularly 
in evidence in Parts I and II which seem to reveal a hasty 
preparation. In the chapters dealing with mechanical con- 
trivances for preventing accidents, there is room for large 
improvement in the way of rearrangement, elimination of 
repetition and the introduction of helpful subheadings. The 
book as a whole, while of much interest and value, leaves 
the reader with a well defined sense of disappointment—a 
feeling that as the acknowledged leader of the movement for 
industrial safety in this country, preparing the first com- 
prehensive work on the subject im the English language, Mr. 
Tolman has scarcely made the mest of his opportunity. 


it 
in 


The Aetna company’s book on “Safeguards” is one that 
- could well have been taken by Mr. Tolman as a model for 
that part of his book which has to do with mechanical con- 


trivances for the prevention of accidents. The safeguards are 
classified according to the mechanical nature of the appa- 
ratus with which they are to be used under the following 
headings; gears; belts and pulleys; flywheels and driving 
chains’ set screws, sprocket wheels and chains; rolls and 
knives; punch presses, grindstones and emery wheels; stair- 
ways, platforms and runways; woodworking machinery; ele- 
vators. Special chapters are devoted to the Electrical Hazard 
and to Contracting. Each device is both concisely described 
and illustrated by a clear half-tone or line-cut showing suf- 
ficiently well its construction and purpose. 

The book opens with a discussion of the general causes 
and contributory eonditions which give rise to accidents. 
These causes are classified as follows: ignorance, careless- 
ness, unsuitable clothing, insufficient lighting, defects of ma- 
chinery and structures, insufficient room, uncleanly condi- 
tions, lack of good air, absence of safeguards. This discus- 
sion is followed by a number of pages of general sugges- 
tions on safeguarding, and then comes the classified cata- 
logue of mechanical safeguards. The final chapters present 
specimen rules and regulations, warning notices, etc., and a 
general discussion of workmen's compensation laws and of 
industrial insurance. The text is characteriezd throughout by 
the generous use of subheadings in boldfaced type, and these 
together with the systematic arrangement of the contents 


make it a book which is both easy to read and convenient 
for reference. 


THE OHIO VALLEY FLOOD OF MARCH-APRIL, 1913 (In- 
cluding Comparisons with Some Earlier Floods)—By A. H 
Horton and H. J. Jackson. Water Suppl 
cena ee D. C.: United States Geologica 
per; 6x9 in.; pp. 96; illustrated. 

The Geological Survey has compiled the very scanty avail- 
able data concerning floods in the Central States streams, 


“for the convenience of the public and particularly of the 
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ering profession, and to emphasize the necessity of 


imn ately starting, on a comprehensive scale, the col- 
lect of stream-flow data in the Ohio Valley.” The pamphlet 
inclv ies chiefly: Rainfall records for the flood of last March, 
flooi- iow figures (for the Ohio River only, no figures or 
esti; ates for tributaries involved in the 1913 floods), similar 
figu.:s for some earlier floods, gage heights for all the 
known high floods of the Ohio, a statement of the origin and 
occurrence of the March flood, an estimate of the damage done 
by e flood; some flood-wave profiles (only Ohio River for 


the (913 flood), and photographs from the flood districts. The 
estimate of money damage (Ohio, Indiana and Illinois) is 


$180.000,000; but this includes the round figure of $100,000,000 
for Dayton, and also it is not clear whether such items as 
railway loss are included, so that the estimate does not carry 
mu weight. 
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THE RAILWAY LIBRARY, 1912—A Collection of Noteworthy 
Addresses and Papers, Mostly Delivered or Published 
During the Year Named. Compiled and Edited by Slason 
Thompson, Director. Chicago, Ill.: Bureau of Railway 
News and Statistics, Railway Exchange Building. Cloth; 
6x9 in.; pp. 470. 50c. 


This is the fourth annual compilation by Mr. Thomson of 
some of the important articles and addresses appearing dur- 
ing the year bearing on current events in the railway world. 
Among the twenty-five articles in the volume are two by 
Charles Colson, of France, the eminent economist and engi- 
neer, two by members of the Interstate Commerce *Commis- 
sion and several by presidents of railway companies. The 
selections of articles cover quite a wide range, and many of 
them are so valuable that they well deserve to be bound in 
permanent form instead of lost, as would ordinarily be the 
case, in the vast mass of current newspapers and periodicals. 
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[So far as possible the name of each publisher of books or 
pamphlets listed in these columns is given in each entry. If 
the book or pamphlet is for sale and the price is known by 
the editor the price is stated in each entry. Where no price 
is given it does not necessarily follow that the book or 
pamphlet can be obtained without cost. Many, but not all, 
of the pamphlets, however, can be secured without cost, at 
least by inclosing postage. Persons who are in doubt as to 
the means to be pursued to obtain copies of the publications 
listed in these columns should apply for information to the 
stated publisher, or in case of books or papers privately 
printed, then to the author or other person indicated in the 
notice.) 
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ABSTRACT OF CURRENT DECISIONS ON MINES AND MIN- 
NG, October, 1912, to March, 1913—By J. W. Thompson. 
ae D. C.: Bureau of Mines. Paper; 6x9 in.; 
pp. 

AGRICULTURAL DRAFTING—By Charles B. Howe. [Wiley 
Technical Series for Vocational and Industrial Schools.] 
New York: John Wiley & Sons, Inc. London: Chapman 


& Hall, Ltd. Cloth; 11x8 in.; pp. vil + 63; 43 text illus- 
trations and 26 plates. $1.25, net. 


AMERICAN ROAD BUILDERS’ ASSOCIATION—Proceedings 
of Dec. 3, 1912, together with Reports of the Executive 
Committee, Secretary and Treasurer of Feb. 7, 1913. New 
York: The Association, 150 Nassau St. Paper; 6x9 in.; 
pp.; 315; illustrated. x 

AMERICAN SOCIETY FOR TESTING MATERIALS—Index to 
Proceedings, Volumes I-XII (1898-1912). Philadelphia, 
Penn.: Prof. Edgar Marburg, Secretary, University of 
Pennsylvania. loth or half-morocco,: 6x9 in.; pp. 158. 
Cloth, $1.50; half-morocco, ‘ 

AUSTRALIAN COMMONWEALTH OFFICIAL STATISTICS— 
Population and Vital Statistics, Bulletin 30, and Common- 
wealth Demography, 1912, and Previous Years. Mel- 
bourne, Australia: Commonwealth Bureau of Census and 
Statistics. Paper; 8x12 in.; pp. 247. 

BRITISH COLUMBIA DEPARTMENT OF LANDS—Report of 
Water Rights Branch for 1912. Victoria, B. C.: J. F. 
Armstrong, “ace Comptroller of Water Rights. Paper; 
7x10 in.; pp. 120; illustrated. 


BULLETIN OF THE ALUMNI COUNCIL OF THE MASSA- 
CHUSETTS INSTITUTE OF TECHNOLOGY—Report of 
the Executive Committee on a Course in Business Engi- 
neering [Reprinted from “The Technology Review,” Bos- 
ton, July, 1913.] Boston, Mass.: Walter Humphreys, 
Secretary, Alumni Association, 491 Boylston St. Paper; 
7x10 in.; pp. 20 

CANADA DEPARTMENT OF MINES—Annual Report on_the 
Mineral Production of Canada During the Calendar Year 
1911. Ottawa, Ont.: John McLeish, lef of the Division 
of a Resources and Statistics. Paper; 6x10 in.; 
pp. 316. 

CANADA MINISTERE DES CHEMINS DE FER ET CANAUX 
—Report Annuel 1912. Ottawa, Can. Paper; 7x10 in.; 
pp. 335; illustrated; accompanying maps in envelope. 

CANADIAN CANAL STATISTICS FOR SEASON OF NAVIGA- 
tion, 1912. Ottawa: Department of Railways and 
Canals. Paper; 7x10 in.; pp. 111. 
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CARBONIC ACID GAS CYLINDERS IN SERVICE—Report on 


Recent Investigations, Made to The Compr: ssed Gas Man- 
ufacturers’ Association by Messrs. H. 1.. Scurcke and J 
C. Minor, Jr. New York City: John J. O'Rorke, Secretary, 
25 Madison Ave. Paper; 6x9 in.; pp. 52; 28 text illus- 
trations. 


COLORADO SCIENTIFIC SOCIETY PROCEEDINGS—Vol. X, 
pp. 265-278, Investigation of Roof-Shale Dust with Ref- 
erence to Its Adaptability as a Deterent in Coal-Dust Ex- 
plosions—By Richard C. Hills Vol. X, pp. 279-414, Re- 
ort of the Committee on Uniform Mine Accident Laws 
Jenver, Colo.: The Society. Paper; 6x9 in.; illustrated 
Two pamphlets. 

CONCILIATION AND ARBITRATION IN THE BUILDING 
TRADES OF GREATER NEW YORK—Washington, D 
C.: Bureau of Labor Statistics. Paper; 6x9 in.; pp. 95 

CONSERVATION OF NATIONAL RESOURCES—Report of the 
Conservation Committee of the American Unitarian As- 
sociation, 25 Beacon St., Boston, Mass. [Social Service 
Series.) Bulletin 28. Paper; 5x7 in.; pp. 25. For free 
distribution. 

CYANIDE PRACTICE 1910 TO 1913—Edited by M. W. von 
Bernwitz. San Francisco, Calif.: “Mining and Scientific 
Press. London: “The Mining Magazine.” Cloth; 6x9 
in.; pp. 732; numerous illustrations. $3, net. 

DESIGN OF PLATE GIRDERS—By Lewis E. Moore, Assoc. M 
Am. Soc. C. E.; Associate Professor of Structural Engi- 
neering, Massachusetts Institute of Technology. New 
York and London: McGraw-Hill Book Co., Ine. Cloth 
6x9 in.; pp. vili+285; 82 text illustrations. $3, net 


DETERMINATION OF SULPHUR IN ILLUMINATING GAS— 
By_R. S. McBride, Assistant Chemist, and E. R. Weaver 
Laboratory Assistant. Washington, D. C.: Bureau of 
Standards. Technologic Paper 20. Paper; 7x10 in.; pp 
46; illustrated. 


ECONOMIC MINERALS AND MINING INDUSTRIES OF 
CANADA—Ottawa: Department of Mines. Paper; 6x% 
in.; pp. 77; illustrated. 


ECONOMICS OF BUSINESS—By Norris A. Brisco, authur of 
“The Economic Policy of Robert Walpole;’ Departmental! 
Editor for Canada “Book of Knowledge”: Department of 
Political Science, College of the City of New York New 
JoEr The Macmillan Co. Cloth; 5x8 in.; pp. xiv + 390 





ENGINEERING AS A PROFESSION; Scope. Training and Op- 
porennee for Advancement—By A. P. M. Fleming, M 
E. E., and R. W. Bailey, Principal of the Technical 


Institute, Crewe. London, England: John Long. Ltd., 
wari St., Haymarket. Cloth; 5x8 in.; pp. xii + 288. 2/6, 
net. 


ERNEST KEMPTON ADAMS FUND FOR PHYSICAL RE- 
SEARCH—Publication No. 4, Graphical Methods [A Course 
of Lectures Delivered in Columbia University, New York, 
October, 1909, to January, 1910]—By C. Runge, Professor 
of Applied Mathematics, University of Géttingen. Pub- 
lication No. 6, Researches in Physical Optics, with Espe- 
cial Reference to the Radiation of Electrons; Part 1—By 
R. W. Wood, Professor of Experimental Physics, Johns 
Hopkins hea hodgue ¢ New York: Columbia University. 
Two pamphlets. aper; 10x13 in.; pp. 148 and 134, re- 
spectively; illustrated. 


FARM GAS ENGINES—By C. F. Hirshfeld, Professor. of 
Power Engineering, and T. C. Ulbricht, Instructor, De- 
artment of Power Easineeing, Sibley College, Cornell 
niversity. New York: John Wiley & Sons, Inc. Lon- 
don: Chapman & Hall, Ltd. Cloth; 5x8 in.; pp. vii + 239; 
188 text illustrations. $1.50 (6/6) net. 


FLOOD CONTROL ON THE LOWER MISSISSIPPI RIVER: 
An Address Delivered before the Alumni of the Univers- 
ity of the South, at Sewanee, Tenn., by Albert 8. Caldwell, 
Memphis, Tenn.: Mississippi River Levee Association. 
Paper; 6x9 in.; pp. 15. 


FORMULAE AND TABLES FOR THE CALCULATION OF 
ALTERNATING CURRENT PROBLEMS — By Louis 
Cohen.. New York and London: McGraw-Hill Book Co. 
Cloth; 6x9 in.; pp. x + 282; 69 text figures. $3, net. 


HYDRAULIC TURBINES: With a Chapter on Centrifugal 
Pumps—By R. L. Daugherty, Assistant Professor in Sib- 
ley College, Cornell University. New York and London: 
McGraw-Hill Book Co. Cloth; 6x9 in.; pp. ix + 151; 96 
text figures. $2, net. 


INDIANA SANITARY & WATER SUPPLY ASSOCIATION— 
Proceedings of Feb. 25-26, 1913. Indianapolis, Ind.: Dr 
W. F. King, Secretary. Paper; 6x9 in.; pp. 187. 


INTERNATIONAL RAILWAY FUEL ASSOCIATION — Pro- 
ceedings of Fifth Annual Convention. Chicago, Ill: € 
G. we Secretary, 922 McCormack Bldg. Paper; 6x9 in.: 
Pp. : 


INVESTIGATIONS OF DETONATORS AND ELECTRIC DE- 
TONATORS—By Clarence Hall and Spencer P. Howell. 
Rulletin 59. ashington, D. C.: ureau of Mines. 
Paper; 6x9 in.; pp. 73; illustrated. 


JIGS AND FIXTURES; A Reference Book Showing Many 
Types of Jigs and Fixtures in Actual Use, and Sugges- 
tions for Various Cases—By Fred H. Colvin, M. Am. Soc 
M. E., Associate Editor, “American Machinist,” and Lucian 
L. Haas, M. Am. Soc, M. E., Tool Designer. New York and 
London: McGraw-Hill Book Co., Inc. Cloth; 6x9 in.:; pp. 
vii+168; 391 text illustrations. $2, net. 


JOURNAL OF THE IRON AND STEEL INSTITUTE—Rdited 
by George C. Lloyd, Secretary. Vol. LXXXVII. No. 1, 
1913. London, England: The Institute, 28 Victoria St.. 

8S. W., and E. & F. N. Spon. New York City: Spon & 

Chamberlain. Cloth; 6x9 in.; pp. 774; illustrated. 


LA ITRRIGACION DEL VALLE DE ICA—By C. W. Sutton. 
M. Am. Soc. C. E., Chief Engineer, Peruvian Irrigation 
Service. Lima, Peru: Cuerpo de Ingenieros de Minas: 
yaue Bravo, Director. Cloth; 7x10 in.; pp. 197: illus- 
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LAYING OUT FOR BOILER MAKERS AND SHEET-METAL 
WORKERS—A Practical Treatise on the Layout of Roll- 
ers, Stacks, Tanks, Pipes, Elbows and Miscellaneous Sheet 
Metal Work. Second edition. New York: Aldrich Pub- 
lishing Co. Cloth; 10x13 in.; pp. 302; numerous text il- 
lustrations. $5. 

LEHRBUCH DES MASCHINENBAUES—Herausgegeben von 
Karl Esselborn. Zweiter Band: Dynamomaschinen und 
Elektromotoren; Hebemaschinen; umaschinen;: Was- 
serkraftanlagen; Bearbeitungsmaschinen. Leipzig and 


Berlin: Wilheim Engelmann. Paper; 8x11 in.; pp. 
xvi + 671; 1028 illustrations. 30 Marks. 

LEITFADEN DER FLUGTECHNIK; Fiir Ingenieure, Tech- 

niker und Studierende—By Sie ‘mund Huppert, Direktor 

ankenhausen a. Kyffh. 

6x9 in.; pp. ix + 368: 


des Kyffhauser-Technikums 
Berlin: Julius Springer. Cloth; 
235 illustrations. 12 Marks. 


LETTERS AND RECOLLECTIONS OF ALEXANDER AGAS- 
SIZ, With a Sketch of His Life and Work—Edited tian 
R. Agassiz. Boston and New York: Houghton, Mifflin 
Co. Cloth; 6x9 in.; pp. 454; numerous plates and other 
illustrations. $3.50, net. 

THE LIFE WORK OF EDWARD A. MOSELEY IN THE SER- 
Vi CE OF HUMANITY—By James Mor an. New York 
cit The Macmillan Co. Cloth; 6x9 in.; pp. ix + 378; 
7p ates. $2, net 

MACHINES ROTATIVES A TRES GRANDES _VITESSES 
(TURBINES, COMPRESSEURS ET DYNAMOS) — Par 
Maurice Leblanc. [Extrait des Mémoires de la Société 
des Ingénieurs Civils de France, Bulletin de février 1913.] 
Paris: La Société, 19 Rue Blanche. Paper; 6x9 in.; pp. 
117; illustrated. 

MAINE WATER STORAGE COMMISSION—Third Annual Re- 
port, 1912. Augusta, Me.: Cyrus C. Babb, Chief Engineer. 
Cloth; 6x9 in.; pp.’ 261; illustrated. 

MASSACHUSETTS BOARD OF GAS AND ELECTRIC LIGHT 
COMMISSIONERS (Boston, Mass.)—Twenty-Eighth An- 
nual Report for 1912, Including Tables from Annual Re- 
saan, poe Year Ending June 30, 1912. Paper; 6x9 in.; 
Ppp 


MECHANICS AND HEAT: An Blementary & Genres - Applied 
Physics—By J. Duncan, M. L vem. Head of Depart- 
ment of Civil and Mechanical ngineering, °Municipal 
Technical Institute, West Ham; ae or of pune Me- 
chanics for Beginners” and “Steam and Other ngines.” 
New York: The Macmillan Co., London: Macmillan and 
Co., Ltd, Cloth; 5x8 in.; pp. xili + 381; 814 text illustra- 
tions. $1, net. 

METALLOGRAPHIC TESTING—Circular No, 42. Washing- 
ton, D. C.: Bureau of Standards. Paper; 7x10 in.; pp. 16. 

MEE AND TREATMENT OF FELDSPAR AND KAOLIN 

the Southern Appalachian Region—By A. S. Watts. 
Bulletin 53. Washington, D. C.: Bureau of Mines. Paper; 
6x9 in.; pp. 170; illustrated. 

MINISTER OF MINES OF BRITISH COLUMBIA—Annual Re- 
port for 1912. Victoria, B. C.: Bureau of Mines. Paper; 
x10 in.; pp. 349; illustrated. 

NATIONAL ASSOCIATION OF PORT AUTHORITIES OF THE 
UNITED STATES—Proceedings of First Meeting, New 

Dec. 9, 1912; with Constitution. New York 
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Paper; 6x9 in.; pp. 75. 
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Paper; 8x13 in.; pp. 66; 2 folding maps. 
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chines. Paper; 7x10 in.; pp. 18 

NEW YORK STATE PUBLIC SERVICE COMMISSION FOR 
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New York City: The Commission, 154 Nassau St. Cloth; 
6x9 in.; pp. 526. 
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York and ndon: McGraw-Hill Book Co., Inc. Cloth; 
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An abstract ‘of this report was published on pp. 7 
726 of our issue of Oct. 9, 1913. 
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